








ANTERIOR ABliOMtRJkE WAIL 1# 

Tlie terminal ? ptirt of the internal pudendal artery 
corresponds to that in the male and gives off *the same 
branches, viz., the artery to the Mb (of the vestibule), .the 
deep artery of the clitoris and th d'dorsal artery of ih>e clitoris. 

The pudendal nerve after giving off its parineal branch 
is continued as the dorsal nerve of the clitoris to the dorsum 
of tlie clitoris and is accompanied bv the dorsal artery 
of the clitoris. The d<)rsal Vein of the clitoris occupies the 
groove in the middle line of the dorsum of the clitoris. 

THE ANTERIOR ABDOMINAL WALL. 

The body is to be placed upon its hack with blocks 
beneath the chest and pelvis. Devote three days to the 
direction of this region. 

. Surface Anatomy. — The .following - landmarks should 
be recognised before the skin is reflected : — the symphysis 
pubis, the pubic tubercle, the anterior superior iliac spine, 
the crest of the ilium, the xiphoid process and the costal 
arch. The groove seen in the middle line from the xiphoid 
process to the symphysis pubis, is the gap between the 
two recti muscles and corresponds to a longitudinal fibrous 
structure underneath called the linea alba. A little below 
its centre is seen the umbilicus or navel.. If the rectus 
unuscle is well developed, a curved line is seen atits lateral 
margin corresponding to the linea semilunaris^ L c, t the 
line of splitting of the aponeurosis of the internal oblique 
Inuscle. The spermatic cord s&ouki he felt >an<J the ductus 
Itefcrens lying its back part eat* be easily recognised 
by its c$rd li$sf ' feel. 

Incisions .^{1 ) a longatud 1 nai inCtston from the xiphoid , 
process to symphysis pubis i^ong the middle line 
the body from the symphysis pubis akmgthe inguiniu 
ligament to the crest of the ilium and along SSfe^ar back- 
wards as practicable ; (8) from the xiphoid proeelfe a trans- 
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Fig. 3.— *Anterioi view of the hody shown g the lutes- 
of in^sions for reflecting the integument. 



f 4 AN^ERtOn ABDOMINAL WALL 

verse incision around the chest as far back as possible ; 
(4) a transverse incision from the anterior superior iliac 
spine towards the middle line. Heflcct the skin flaps 
laterahvards. 

A dissection of the anterior abdominal wall comprises 
the examination *>f the following structures ; — 


Fascia 


Muscles 


Vessels 


XerVw* 



(i. 


i. 


c- 

i 


Superficial fascia 
TmnsA crsalis fascia. 


Fascia of Camper. 
Fascia of Scarpa. 


Obliquus externus abdominis. 2. Obli- 
quus interims abdominis. 3. Cre- 
master. 4. Transversus abdominis. 
5. Pectus abdominis. 6. Pyramida- 
lis. 


Cutaneous \esseis. ,2. Subcostal and 
lower two* intercostal arteries. 3, Ab- 
dominal branches of the lumbar arteries, 
b Inferior epigastric artery. 5* Deep 
circumflex iliac artery. 6. Superior 
epigastric artery. 

Cutaneous nencs. 2. Lower six thoracic 
nerves. 3. Ilio-hypogastric. 4. Ilia* 
inguinal. 


The Superficial Fascia m t lie lower port of the abdomen 

( below the level oi the line drawn transx crscly modialw&rds 
rom the anterior superior iliac spine is divisible into two 
ayers> a superficial and a deep. # 

The xuperjfcwl lmj$ ( fascia of Camper) is fatty and 
is continuous <dxne withThe superficial fascia covering: 
the chest. Traced downwards continuous with the 
similar jUjhSfr* in front of the th§n. Traced downward^ 
and medialwards it - passes ou r the sperni«^|| cord into 
the scrotum, v\1k*t it changes its fatly elfaiAyter and 
forms the tunica dartos. 
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* The deep layer {fasti® of Scarpa) is stronger and more 
membranous than the. superficial layer. In the inguinal 
region it is separable from the superficial layer by the 
superficial epigastric vessels and the inguinal lymphatic 
glands. , Above it blends with the superficial layer. Below 
it blends with the fascia lata .of the thigh just below the 
inguinal ligament. Below and medially it passes over 
the .spermatic cord to the scrotum and then becomes 
continuous with the fascia of. Colies in the perineum. 
These connections of the fascia of Scarpa are important 
as explaining the course taken by urine extravasated 
between the inferior fascia of the urogenital diaphragm 
and the fascia of Colles. The urine cannot pass down 
the thigh owing to the attachment of the fascia^ of Sgarpa 
to the fascia lata. But it is free »to pass upwards along 
the abdominal wall-. 

Cutaneous Nerves. — These are the anterior and lateral 
cutaneous branches of the lower five or six thoracic nerves 
and the cutaneous branches of the ilio- hypogastric and 
ilio-inguinal nerves. (1) The anterior cutaneous branches 
of the lower five or six thoracic nerves become cutaneous 
by piercing the sheath of the rectus near the middle line. 
These cutaneous branches are found to pass in company 


with the cutaneous arteries. (2) The anterior cutaneous 
branch of the ilio-hypagastric nerve pierces the aponeurosis l 
of the external oblique muscle about an inch above thei 
subcutaneous inguinal ring and supplies the skin of thdfl 
hypogastric rqgion, (3) The terminal part of the iliam 
inguinal nerve becomes cutaneous through the subcutaitel 
pus inguinal ring and supplies the skin Of the sbrotum and ^ 
the upper find medial side of the thigh. (4),pTh^ literal 
cutaneous branches of# last six thoracic wrbep become 
\utaheous .between the otgitations of -the exter^jjj oblique 
muscle anneach divides into an anterior and ^'ijastoripr , 
branOh.except the lateral cutaneous branch 
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thoracic nerve. The anterior branches pass .forwards 
towards the rectus abdominis and the posterior branch es 
pass backwards over the latissimus dorsi. (5) The lofceru I 
cutaneous branch of the twelfth thoracic nerve remains tin- 
divided and crosses the crest of the ilium aboht two inches 
behind the anterior superior iliac spine to supply the skin 
of the gluteal region. (6) The lateral cutaneous branch 
of the ilio-hypogastric hem becomes cutaneous just above 
the crest of the ilium and crosses the crest behindihe lateral 
cutaneous branch of the twelfth thoracic nerve. ‘ It csup- 
plies the skin of the gluteal region. 

The Cutaneous Vessels accompany both the lateral 
and anterior cutaneous nerves. (1} Those accompany- 
ing the anterior cutaneous nerves are the branches of the 
superior and inferior epigastric arteries. (2) Those accom- 
panying the lateral cutaneous nerves are the branches of 
the lower aortic intercostal arteries. (8) In the groin three 
cutaneous branches ascend from the femoral artery just 
below the inguinal ligament. These are : — (a) the 
superficial ertemal pudendal which passes medial wards 
across th<? spermatic cord to supply the skin of the scrotum 
and penis ; (b) the superficial epigastric artery which 

crosses the inguinal' ligament about its middle and passes 
upwards towards the umbilicus ; and (c) the superficial 

I circumflex iliac artery which sends a few twigs to the skin 
near the anterior superior iliac spine. 

I Bemove the cutaneous vessels and nerves and also the 
Superficial fascia. The obliquus external abdominis is 
fully exposed, which shOuld 'be cleaned. / 

The ^|H<|uus Externus Abdominis* arises by eight 
fleshy frqgoi the outer aild lower bor- 

. dm o lower eight ribs': of the upper jnta£ 
digitate: W|th the serratus anterior and the io^jf with 
the I^tisslhms dorsi. It is inserted by its posterior fleshy 
,ht^res into (1) the anterior half of the outer lip, of the 
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iliac crest and by an aponeurosis into (2) the tinea alba, 
(0) the front ofthe symphysis pubis, (4) the pubic tubercle, 
(5) ‘the first inch of the pecten pubis (Ilio-pectirfeal line), 
and (6) the anterior superior iliac spine. It is supplied by 
the lower thdracic nerves. 

.The upper and middle fibres of the external oblique 
muscle pass downwards and forwards and end in an aponeu- 
rosis, called the aponeurosis of the external oblique , opposite 
a line drawn from the costal cartilage of the ninth rib to 
the anterior superior iliac spine. It passes medial wards 
in front of the rectus abdominis and meets its fellow of the 
opposite side at the linea alba. Above it gives origin to 
the peetoralis major. Below it forms a thickened band 
extending from the anterior superior iliac spine to*the pubic 
tubercle and is known as the inguinal ligament. From 
the pubic tubercle some of the fibres are reflected to the" 
pecten pubis forming the lacunar ligament and thence 
as a diverging triangular band called the reflected inguinal 
ligament. 

Subcutaneous Inguinal Ring.-- -Notice that the aponeuro- 
sis of the external oblique is pierced just above the pubic 
crest by the spermatic cord in the male and the round 
ligament of the uterus in the female. The aperture formed 
in this manner is called the subcutaneous inguinal ring 
(External abdominal ring). From the margin of the 
opening a fascial prolongation »s continued over the sper-, 
matic cord or the round ligament, called the intercruran 
fascia or the external spermatic fascia . Divide this fascial 
and note that tfye opening is triangular inv«$&pe with 
base at the pubic Crest. The margin of th& opening are 
called the cfaira ofthe The sup%$tir crus (inner pillar) 

jg thin aisd, is attached togfehe front of the symphysis pubis. 
The inferior (outer pillar) is thick tfhd is forced fey the 
loVrer end of the inguinal ligament and upon it ttie sper- 
matic cpid rests. The ring is smaller in the female than 



Ant&rior abdominal wazjl /&' 

0 

in the male. Near the apex of the opening some arched 
fibres will be noticed passing from the lateral totfie medial 
side. These are called the inter crural fibres and are 
continued downwards into the external spermatic fascia* 

Detach the (Agitations of the external oblique from 
the ribs. Then divide its attachment* to the crest of the 
ilium. . Next divide it transversely from the anterior 
superior iliac spine to the lateral border of the rectus and 
carry the incision downwards along the lateral edge of the 
rectus muscle to the pubis and reflect the triangular piece 
of aponeurosis below the transverse incision downwards 
on the thigh. The parts concerned with the dissection 
of the inguinal hernia include this triangular aponeurpsis 
and .the structures situated beneath it. Reflect the 
remaining part of the external oblique forwards up to the 
lateral edge of the rectqs. The following parts of the 
aponeurosis of the external oblique may now be studied : — 

(1) ■ The inguinal ligament (. P oup arfs ligament) is the 
thickened lower margin of the aponeurosis oFtKe external 
oblique muscle extending from the anterior superior iliac 
spine to the pubic tubercle. It is slightly curved with 
the convexity of the curve directed towards the thigh 
where the fascia lata is attached. To the grooved con- 
cavity above are attached the internal oblique and cre- 
master muscles. 

(2) The lacunar ligament ( Gi mbern at' s liga ment) is 

I that part of the aponeurosis of the external oblique which 

is reflected from the pubic tubercle backwards and lateral- 

wards for about an inch into the pec ten pubis. On raising 

the medialend of the inguinal ligamen* *it is found to be 

triangulasin shape its apex ^ th^p^fei# tubercle ; it?* 

base is jjtacave ana forms the piedial boundai^ of tl^ 

femoral ring. Its anterior border is the 

media! end of the inguinal ligament and its posterior border 

is attached to the pecten pubis. 

* • 
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(3) The reflected inguinal ligament (Triangular fascia 
of the abdomen } a triangular Aponeurosis which extends 
from the l&gsitneni to the tinea albai : '°It passes 

upwards alid mediahvards behind the spermatic cord and 
the superior '%sbm of the subcutaneous inguinal ring to be 
continuous with the ligament of the opposite side at the 
linea alba: v 

Clean surface of the internal oblique muscle taking 
care of the nerves which pierce it. 

The Obihguuft Interims Abdominis takes origin (1) from 
the grooved Concavity of the inguinal ligament in its 
lateral half; {2) from the anterior two- thirds of the 
intermediate lip of the iliac crest ; and (8) from the lum- 
bodorsal fascia. The muscle is inserted (1) intOothe lender 
borders of the cartilages of the tenth, eleventh and 
twelfth ribs by fleshy fibres ; (2) into the lower borders* 

of the cartilages of the seventh, eighth and ninth 
ribs and into the lateral border of the xiphoid process 
by an aponeurosis ; (8) into the whole length of the linea 
alba (aponeurotic) ; and (4) into the pubic crest* and first 
half an inch of the pecten pubis by a blended app neurosis i 
called the inguinal aponeurotic falx. 

Direction of fibres : — (l) the fibres from the inguinal 

ligament pass downwards and medial wards in front of the* 

spermatic cord or round ligament and become ^blended i 

with those of the trans versus abdominis forming the J 

inguinal aponeurotic falx ; (2) the fibres from the anterior® 

third of the iliac crest pass horizontally medialwards tim 

end in an aponeurosis atdjie lateral edge bf |he VecfcUs 

(3) the fibres from^the middle third of the ilig$$rest pas$ 

upwards and medis^wards. t ’ ' 4V ' 

^ The^ 0 $&neura$is af %e internal Wlique .should 

now lie traced* At the lateral edge of the rcctii^lmuscle 

it will be found to split in the upper three- fouftb&M its , 

extent^mto two layers, an anterior and a posterior, 

v * ^ 
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Fig. 4*— i Dissection of th ft interior wall of the 
t abdomen* (Cuhhmghand*/ 


** 

A Pert ora] In m&ftfr. ^ 

B. Perratus anterfcijr. 

C. Obliquus exW|nus abdoujinR 

D. Aponeurosis ft external oblique 

muscle* 

E External do&que muscle < thrown 
forwards ) 


I. Cremaster, 

J. 

tC. IntQrcrural ftfecfi * • 

L Subcutaneous ring * 

M. Reflex ligament Of OoUee. 

N. Spermatic cord. ** 
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k\ Oblique toterirtis abdoruinifc. 1. Anterior cutaneovua nerve. 

Q. Sboath o* rectus abdominis. 2. Anterior cutaneous branch of 

H, Aponeurosis of external oblique mo-hypogastric. 

^reflected)* # 

anterior layer passes in front of the rectus and blench 
with the aponeurosis of the external oblique. The posterior 
layer passes behind the rectus and blends with the apo- 
neurosis of the transversus abdominis lying underneath. 
In the lower fourth of its extent the aponeurosis passes 
entirely in front of the rectus blending with that of the 
external oblique. 

The obliquus interims abdominis is supplied by the 
lower thoracic jagmfr nerve. 

The Cremaster is the continuation below of the internal 
oblique and is spread over the spermatic cord^ It grists 
from the grooved concavity of the inguinal ligament ,d 
about its middle. It descends on the front and lateral 
aspects of the spermatic cord forming muscular loops. 
When the scrotum is dissected these loops will be found 
to descend as low as the tunica vaginalis testis. Some 
of these loops are inserted (1) into the tunica .vaginalis ; 
others ascend along the medial aspect of the cord to be 
inserted (2) into the pubic tubercle ; (3) into the pubic 
crest ; and (4) into the front of the sheath of the rectus. 
The muscular loops on the spermatic cord are bound to- 
gether by areolar tissue forming a thin fascia called the, 
cremasteric fascia . I 

The cremaster t$ supplied bv the external spermatifl 
* branch of the genito-femond nerve which will be observe* 
entering the deep surfaced the muscle wh&*it is reflected® 

Reflect the wltole of IDhc internal oblique muscle for- 
ward s towards the lateral edge 'tilths m Jtas. Give a 
^^rtieaUiiwrion from the tip of thf last rife, to the iliac 
crest" and extend it upwards along fee costai^mh^ Next 
cut thpopgti the muscle where it is attached to th? iliac 
^est*and the inguinal ligament,. An ascending b^uch 
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of the deep circumflex iliac artery runs between ifjye hi* 
ternal oblique and the transverse abdominis near the 
anterior part of the iliac crest and the inguinal ligament, 
and serves as a guide for separating the two muscles from 
one another. Divide the cremaster by a longitudinal 
incision over the "Spermatic cord and reflect it on either 
side. While reflecting the internal oblique muscle for- 
wards note that the lateral cutaneous nerves with blood 
vessels are piercing the muscle at its back part. 

Nerves of the Anterior Abdominal Wall.— ( 1 ) The 
lower six thoracic acne * pass forwards between the internal 
oblique and the trails versus muscles to enter the sheath 
of the rectus ; piercing it, they form the anterior cutanepus 
nerve*. (%) The ilio-htjpQgastrie nerve pierces the pos- 
terior part of the trans\cr<us muscle a little above the 
crest of the ilium. It theq passes forwards between the 
internal oblique and the transversus and gives off tho 
iliac branch which lias hem seen to pierce the internal 
and external oblique muscles and to cross the iliac crest 
for distribution in the gluteal region. The main trunk 
of the none then continues its course forwards and down- 
wards between the internal oblique and the transversus $ 
and supplying them, pierces the former muscle in front 
^of Ihe anterior superior iliac spine. Its final distribution 
■after piercing the aponeurosis of the external oblique 
Babout an inch above the subcutaneous inguinal ring has 
Aeen already noted. (8) The ilio-inguinal nerve will be 
Been piercing the transversus abdominis near the anterior 
PP&rt of the iliac crest. Then it fosses between the inter- 
nal oblique and the tra n ^versus Ibdomiliis, supplies both 
the muscles ahd communicates w#b the flio-hypogastric 
nerve. It tfien pierces the lower fibres the ^nternal^ 
oblique and!, passes through the subcutaneous ^ Inguinal 
ring to become cutaneous which has already been noted. 

The Transversus Abdominis (Transversalis) arises^from 

# 
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(1) the ^lateral third of the inguinal ligament, (2) the 
anterior two-thirds of the inner lip of the iliac crest, 
(8) the lumbo-dorsal fascia fttfd (4) the inner <?urfaces of 
the cartilages of the lower six ribs interdigitating with 
the origin df the diaphragm. It is inserted by means 
of its aponeurosis into (1) the linea alba, and by the in- 
guinal falx into (2) the pubic crest, and (3) the pecten 
pubis. The direction of the fibres of the muscle is mostly 
transverse. It is supplied by the lower six thoracic 
nerves, the iliodiypogastrie and ilio-inguinal nerves. 

It should be noticed that the transversus abdominis 
ends in front in an aponeurosis, called the aponeurosis of 
the transversus abdominis . The lower fibres of the 
aponeurosis pass downwards and medialwards^and -blend 
with those of the internal oblique forming the falx inguina- 
lis. The rest of the aponeurosis passes forwards to lve 
inserted into the linea alba, and it should be noted, that 
its upper three-fourths pass behind the rectus and blend 
with the posterior lamella of the aponeurosis of the internal 
oblique ; its lower fourth passes in front of the rectus. 

The inguinal aponeuuniic falx (Conjoined tendon) is 
the common aponeurotic insertion of those fibres of 
the internal oblique and the transversus abdominis which 
arise from the inguinal ligament. The transversus abdo- 
minis contributes to the formation of the greater parti 
of the falx. r J 

Divide the anterior wall of the sheath of the rectuifl 
by a vertical ihcision and reflect the flaps by dividing thm 
adhesions between the 'sheath and the tendinous intersec™ 
tions in the muselfe. * - 4 

The Rectus 4 Abdominis arises (1) fro^the e*est of the 
ijpubis (dtitSr head) And (2) from the "front dfthe symphysis 
pubis (hitter head) by tendinous fibreV It ^|n$erted by 
three slips into the anterior surfaces 1 of the ^rtil^ges of 
the fifth, sixth and seven ribs. The muscle is bri>&d Above 




Fig. 5 # — Muscles of the anterior abdominal wall. The 
inguinal canal has also been laid open. (Altered from 
Wood. 


I External oblique (reflected). F. Fascia trauRversaUs. 

Internal oblique (cut). O. Intundibulifoim fascia. 

Transversus abdominis. H. Cremaster. 

Rectus abdominis. i* Spermatic cord* 

Inguinal aponeurotic falx. l 

nd narrow below and consists "of vertical fibres which 
are interrupted usually in three situations by tendinous 
intersections, called tfye tendineue* They 

have a sdg-zag course and run transversely ; situated ^ 

opposite the umbilicus ; the second is opposite. the* xiphoid 
process; and the third inidw*ay between these two- A 
fourth one, when present, is seen below the umbilicus. 
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They are firmly adherent tq the anterior wall of the sheath 
o t the rectus. The rectus abdominis is supplied by the 
lawer v six thoracic nerves. • 

The PyramidaHs is a small pyramid-shaped musel# 
which lies -m front of the lower part of the rectus. It 
arises by its base from (1) the pubic crest and 
(2) the symphysis pubis, and is inserted by its apex into 
the linea alba. This muscle is sometimes absent. The 
twelfth thoracic nerve will be seen to enter the deep surface 
of the muscle and supply it. 

The Sheath pf the Rectus is formed by the aponeuroses 
of the two oblique mUvseles and the tra ns versus abdominis. 
It consists of two walls, an anterior and a posterior. The 
anterior wqII is formed throughout its entire exjent bv the 
aponeurosis of the external oblique which is strengthened 
in addition over the upper three-fourths of the rectus by 
the anterior lamella of the aponeurosis of the internal 
oblique. Over the lower fourth of the rectus the apo- 
neurosis of the external oblique is strengthened by fusion 
with the undivided aponeurosis of the internal oblique 
and the aponeurosis ol the trails versus. The paste i ior 
tiall of the sheath is deficient alxrse where the muscle 
rests on the xiphoid process and tin cartilages of the 
fifth, sixth and seventh ribs. It is also deficient below 
behind the lower fourth of tht rectus where the undividedi 
aponeurosis of the internal oblique together with thm 
aponeurosis of the transversus abdominis passes in front <m 
the muscle. lr*the intermediate portion the posterior wall jfl 
formed by the blending of the posterior lamella of the apd^ 
neurosis of the haemal oblique $nd the aponeurosis of the 
transversals abdoferiw^ ftetow il$e posterior wall ends in 
£& free wraths margin g&n^vity directed down- 

uncalled iftm tmea semfierntmlwis (Semilunar 
fold of Douglas). The lower thoracic nerves pietfpe the 
posterior wadi in their course to supply the reetps and then 




'become cutaneous. Inside the sheath «rf the rectus are 
seen the rectus abdominis, the pyramidalis, the loriftp 
six thoracic nerves and the superior and inferior epigastric 
arteries. 


The Linaa Atttf should now be examined Hilly. It 
is a fibrous raphe seen in the middle of the anterior ab- 


dominal wall, and attached above to the tip of the xiphoid 
process and below to the symphysis pubis. It is formed 
by the blending of the aponeuroses of the oblique and the 
transverse muscles of opposite sides and is broader above 
than below. Several small apertures can be seen in it 
ioi the passage of vessels and nerves. The largest aper- 
ture is t it the site oi the umbilicus and is closed m the 
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llefleet the transxersus abdominis by detaching it 
liom the inguinal ligament and the ihac crest. Detach 
tlu musgjc from the Jumbo-dorsal fascia by a vertical 
incision and carry th< incision upwards obliquely along 
tin costal arch. The whole muscle can then be reflected 
forwards. „ The fascia transversahs is exposed. 

The Fascia Transversalis is a thm aponeurosis which 
hes between the trans\crsus abdominis and the extm 
peritoneal fat. Above it is thm and ts lost in the areolar 

( tissue on the under surface of the diaphragm. Btfazv 
it is attached to the inner lip of the iliac crest ; from the 
anterior superior iliac spine to the femoral vessels it is 
jktacbed to the posterior aspect of the inguinal ligament 
Ind is there continuous with the fascia iH&ca ; in front 
F the tenoral vessels it is prolonged into the thigh as 
the anterior layer of th# femo^d sheatfc* medial to the 
. femoral vessels it is att^jfefeed tk&p$ctm mMt behind 
the attachment of fflg umnl Wnt i-* 

nuous with the fascia of the opiate % for 

fabt in the fat covering the posterior #urfa<tef»f tb* 

Below the lower margin of the transversus abdominis 





the iat>cia. »s thick and is pierced by the .spermatic curd, 
i # the inale and the round ligament in the femaie. this 
opening in the fascia transversalis is called the. abdominal 
inguinal ring (internal abdominal ring). It is situated 
about half «n inch above the mid point of the inguinal 
ligament. It should be noted that the ring is not 4ft 
open aperture in as much as a fascial prolongation is 
continued over the spermatic cord or the round ligament 
from the margin of the ring. This prolongation, called 
the hifundibuliform fascia, is, funnel-shaped and can be 
rendered tense and prominent by pulling the cord. 

The Inguinal Carnal is an oblique canal about an inch 
and a half in length and gives passage to the spermatic 
cord in the male and the round ligament in the female, 
It begins above at the abdominal inguinal ring and ends 
below at the subcutaneous inguinal ring. Its anterior will 
is formed by (1) the skin, (2) the superficial fascia, (S) the 
aponeurosis of the external oblique, and (4) the internal 
oblique which covers the upper third of the canal only. 
Its posteiior tc all or floor is formed by (1) the reflected 
inguinal ligament, (2) the inguinal aponeurotic falx, 
(8) the fascia transversalis, (4) the extraperitoneal fatty 
tissue, and (5) the peritoneum. 


,> ANATOMY THE PAilTS CON("NKN£d IN 
f > , INGUINAL HEKNIA. 

yjfr ) A transverse incision from 
superior Hiac^ine to the tinea alba. 


incision’ from 


the first; 

MWMI 
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abdominal inguinal ring lying between theperitoneum ancB: 
the fascia transversalis. Then it pierces the faseia transye^ 
trails and crosses over the linea semicircularis to fcjje interior 
of the sheath of the rectus. Inside the sheath the attery 
’ ascends behind the rectus, supplies branches to it and 
anastomoses with the superior epigastric artery. As tht*! 
artery passes to the rectus muscle it forms the boundary 
of a triangular space called Hcsselbach's triangle ; the oth^; 
two sides of the triangle being formed by the lateral ed^M' 
of. the rcctUs and the inguinal ligament. The branch f|| 
given off front the inferior epigastric artery are :—{l) thJK 1 ' 
external spermatic artery (cremasteric artery) which sup- 
plies the cremaster muscle by entering its deep surface ; 
(2) the pubic artery which passes medial war<Js to the 
back part of the pubis and anastomoses with the pubic 
branch of the obturator artery ; (8) the muscular branches 
which supply the rectus by entering its deep • surface ; 
0) the cutaneous branches which pierce the rectus and 
the anterior wall of its sheath to supply the skin. 

The deep circumflex iliac artery arises from the external 
iliac artery opjKisite the origin of the inferior epigastric 
artery. It passes upwards and lateralwaj^te behind the 
inguinal ligament between the peritoneum and the fascia 
trans\ ers'ahs. *%t the untenor superior iliac spine it 
pierces the fascia transveisalis and passes backwards! 
between it and the tywnsverstis along tll||#iac crest tom 
its middle. It then pierces the transverse and terminate® 
between it aufl the internal oblique. Nolk the afitertnf 
buperior iliac spie it gives o&ifci ascending Whiof> 

pierces the fascia %ansversal lisMd the transwt&tis abdOmb / 
rn$ and CU ascends between 'llie fatter anlHfofc internal 

4 * fi* * ** 

epigastric artery is* one of the 
tranches of the internal mammayy artery. $0 

potSterjpr aspect of the seventh costal cartilage it cutters 
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the sheath of the rectus, supplies the muscle and anas- 
tomoses with the inferior epigastric artery* , 

Reflect^ the fascia transversalis by detaching it from 
the inguinal ligament and the iliac crest. Give a longi- 
tudinal incision on the infundibuliform fascia covering 
the spermatic cord and reflect the fascia on either side. 

The extra-peritoneal fatty tissue which intervenes between 
the fascia transversalis and the peritoneum is now exposed. 

t is scanty on the antero-lateral region of the abdominal 
11 and is found to be prolonged over the spermatic cord 
‘beneath the infundibuliform faseia. 

SCROTUM, SPERMATIC CORD, TESTIS AND PEKNL 

* . • 

The dissection of the scrotum and the penis should 
he taken up next as they tend to dry up soon. 

The Sprotum is a cutaneous pouch containing the 
testes and the lower portions of the spermatic cords. The 
skin is of a dark colour and divided into two halves by a 
median raphe. Hook down the testis and reflect the 
skin by giving a vertical incision from the region of the 
subcutaneous inguinal ring. The superficial faseia con- 
sisting of two 'layers and containing unstriated muscle 
fibres is now exposed. It is called thf* dart&s funic, 
■These two layers of superficial fascia are continuous with 
She similar lagto* found in the groin and the perineum. 
■ should be noised that the testis and the spermatic cord 
■thin the scr^lhm arc covered by (1) the external spei^ 
gpatic fasOia, the cremasteric fascia, and (g) the in- 
■ndibuliform fascia. R^ct the - spermatic 

pAseia by a longitudinal illusion and note that is conti- 
it\x&m with margin of the subcutaneous inguinal ijpg^ 
Divide the cremasteric fascia by a similar and 

fts « continuity through the subcutaneous ingutnai 
ring with the cremaster muscle in the inguinal legion! 
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Reflect the ipfundibuliform fascia and note that it is conti- 
nuous with the fascia transversalis at the margin of the 
abdominal inguinal ring. Beneath this layer t is a layer 
of connective tissue continuous with the extra-peri tibneaf 
fatty tissue? 

Spermatic Cord* — Its constituent •parts may now l*e 
examined. Theso are (1) the ductus deferens, (2) the 
testicular artery, (3) the artery to the ductus deferens, 
(4) the testicular veins, (5) the external spermatic nerve, 
(0) sympathetic nerve filaments and (7) lymphatic* vessels. 
These structures are connected together by loose areolar 
tissue. 

The ductus deferens (vas deferens) is the excretory 
duct of the testis. It begins at the lower qjul of the 
testis and ascends behind the other constituents of 
the cord to the abdominal inguinal ring. It can be 
readily recognised by its hard cord like feel . The 
testicular artery (spermatic artery) is a branch of the 
abdominal aorta. It issues out of the abdomen through 
the abdominal inguinal ring, passes through the inguinal- 
canal in company with the other constituents of the sper- 
matic cord and proceeds to the te&tis and epididymis 
which it supplies. The artery to the ductus defer&M$\%% 
small artery coming from the superior vesical brSftch* of 
the hypogastric artery. It passes along the surface of the* 
ductus deferens. The testicular veim, ,Jj«$ue from, thgfl 
back part of the testis. As they pass up the 
form a plexus, called the pampiniform plebm* ' 
two veins emejge and pass up the inguinal^cste^^feiol^ 
fmally%pite ; \to'' : fom a singly fdc be 

seen 4$fe f 

» Inferior vepfayW •tliejjj^hii^gfid 

the left side,. , , 

nefoe if a Iteanch 6f the- * genitb-j^ora! Ate 

; |^ei?^en>to enter the deep surface of n^^k#faster; 



SPERMATIC COMB , TEST IS AND PENIS 

# ' • /' 

The sympathetic nerve filaments accompany the testicular 

artery. The lymphatic vessels accompany the blood 
vessels. # 

Divide the spermatic cord at the level of the subeuta- 
neons inguinal ring and remove the testis frofh the body. 
Place the testis on a* wooden block with the * cord lying 
posteriorly and fix it with pins. 

The Testis is a glandular body which developed pri- 
marily in the abdominal cavity but descended into the 
scrotum before birth. In its descent it carried with it 
a process of peritoneum lining the abdominal cavity, 
called the processus vaginalis , which remained patent 
over the testis as the tunica vaginalis testis , but became 
oblitei^ited # in the inguinal canal, being represented only 
by a fine fibrous cord. If a vertical incision is given over 
the anterior aspect of the testis the sae of the tunica 
vaginalis will be opened. It consists of a parietal and a 
visceral portion. The parietal portion is loose, lines the 
scrotum and is carried over the spermatic cord for about 
half an inch. It is continuous with the visceral layer along 
the posterior border of the testis. The visceral portion 
covers the body of the testis except at its posterior border. 
I%;|l|to4ines the side of the epididymis which lies on the 
lateral *side of the testis. A pouch of the visceral layer 
i^een between the body of the testis and the epididymis,;; 
fcdleAthe; sinus epididymis (digital fossa). Hydrocele 
■thiA ^§fiects in the sac of tunica vaginalis. Each testis 
w ap ^yal body presenting two surfaces, twt) borders and 
!Jh?o Its surfaces are medial $nd lateral and 

!#ss flattened, r<rlts anterior border fe couvex; ^ 
It%^|j|^^^^>rder is flat irid attached to the g| pidktymis . \' r 
Its , the living subject is inehned a Wffcle 

warA ^^ Mprofes anteriorly two minute 
appen^^^mtis (hydatids of Morgagni). -These 
are of the Mullerian duct found in the' 
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One of jtfae&e bodies is usually stalked and the other 1*4 
sessile. Its lower end is inclined a little backwards. 

The Epididymis is an elongated body attached to the 
upper end and lateral part of the posterior border of the 
testis. It Consists of three parts : (1) the head or tqput 
epididymis (globus major), which is the upper enlarged 
portion lying over the upper end of the testis and is con- 
nected with it by efferent ducts called the duetuli efferentm ; 
(®) the body of the epididymis which is free and is separated 
from the body oi the testis by the sinus epididymis; 
(3) the tail of the epididymis (globus minor), which is its 
lower end and is attached to the posterior border of the 
testis by areolar tissue. The epididymis terminates in 
the ductus deferens which passes upwards aloqg thtf pos- 
terior border of the testis medial to the body and head 
of the epididymis. 

Observe the branches of the testicular * essels 
entering into and issuing from the posterior border 
Of the testis. Peel off the visceral layer of the tunica 
vaginalis from the testis. Another fibrous covering is 
now seen underneath. This is the tunica albuginea . 
Divide the tunica albuginea and the substance of the 
testis by a longitudinal incision and retlect the tunic 
backwards towards the posterior border of the testis. 
Here the tunica albuginea sends forwards a vertical septum 
called the mediastinum testis (corpus Highmori). By 
gently squeezing out the glandular substance many septal 
will be found* passing from the mediastinum testis anJJ 
the glandular mass into a number of lobules, 
these lobules the glandular mass can be drawn out 
into thread like structures called tubuli mttinipri, 

* after a convoluted course in each M)ule 

pass toward! the mediastinum tartis and joiti with jmfo 
other to form about twenty or thirty straight mWlK 
caliecl 4 the Utbuli recti. These tubuli recti enter the fn^dias- 
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1 . Tunica albuginea. 

2 . Lobpie* of the toette. 4 

3. Septa between fcjp lobules. 

4. Vasa recta 
5 Dote testis, 

6. Metiiasfjnttm tesfls, 

7. Ductull efferent*#, 

8. Head of epididjxnis. 

9 Bod \ of epididymis. 

10 . Tail of epididymis. 4 

11 Duet us defereu% 

Fig. O.-VVertieal section of the testis. ( After Wilson* ) 

tmum testis and form a network of anastomosing 
called th o k rete testis. These again end m about twelve 
to twenty ducts called the ductuli effe rentes which become 
convoluted and form conical masses m the head of th# 
epididymis called the lobules of the epididymis (coni v&scftt* 
losi). These ductules then all open into a single tub#/** 
the duct of the epididymis, which becomes much coiled r 
on itself to form the body and tail of the epididymis* I ^ 

the tunica vaginalis is removed from the body and tail 
pf the epididymis and the fibrous tissue binding the coija 
is cleaned, a greater part of the ducFmay be uncoiled* 

The Penis consists of an extremity #or gkp%$ penis* a 
body, and a root. At the extremity the skin is doubled 
on itself and *passes backwards to the base of the 
ami is thence reflected on the surface of fch& glaft$ ft» bp 
eopimuous , with the mucous membrane of the external 
urethral orifice. This loose fold of skin is called the 
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prepuce. Below the urafchral orifice a triangular fold 
passes td the prepuce. This is called thefrenulum preputii. 

Give a longitudinal incision along the middle line of 
the dorsum of the penis and reflect the skin on either side. 

The superficial fascia covering the penis is also divisible 
into two layers which are continuous with the similar 
layers of the anterior abdominal wall and scrotum, hike 
the tunica dartos of the scrotum it contains involuntary 
muscle fibres and is devoid of fat. 

The suspensory ligament of the penis is a triangular 
band composed of fibrous and elastic tissue. It is attached 
by its apex to the front of the symphysis pubis. Its 
base splits into two lamina 4 which are attached to the 
deep fascia of the penis. Between the two lamina* tlu* 
dorsal vessels and nerves of the penis pass. 

The deep fascia of the penis eoxers the dorsal \esscls 
and nerves of the organ and extends forwards up to tlu 
glans. It receives the aponeurotic insertions of the ischio- 
cavemosus and the bulbo-cavernosus. 

The deep dorsal vein of the penis is formed by minute 
veins from the glans. It passes backwards in the groove 
along the middle line of the dorsum of the penis, and then 
between the two lamina* of the suspensory ligament. 
Then it sends a communicating twig to the internal puden- 
dal vein and enters the pelvis below the pubic arcuate 
ligament to join the pudendal \enous plexus. 

The dorsal arteries of the penis arc the terminal branches 
of the internal pudendal artery. They pass forwards 
to the glans on either side of the deep dorsal vein. 

The dorsal nerves of the penis arc the terminal branches 
of the pudendal nerve. They pass forwards on the lateral 
of tjte dorsal arteries. 

Structure of the fyody of the penis.— Structurally the 
pe$ns consists -yf the* two corpora cavernosa penis situated 
dually aiding behind the glans in a blunt rounded 
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extremity. Their under surface presents a niedtt&ft long?- 
tudinal groove along which the corpus caver nosum *ure$mr 
lies, which ends in front in an expanded extremity forming 
the glam petite and presents an enlargement behind called 
the bulb of the urethra . The cavernous portion of the 
urethra is about six, inches in length and terminates at 
the external urethral orifice at the summit of the glam. 
The raised margin at the base of the glans is called the 
corona glaudijs* m 

The root of the penis is formed by the two diverging 
corpora cavernosa penis. Their attachment to the rami 
of the ischium and os pubis has already been noted. 

The coipora cavernosa penis are enclosed by a strong 
fibrous capsule. From the inner surface of fS6d$ capsule 
a \trtu*al septum descends separating the two halves 
called the septum of tin penis . As this septum is incom- 
plete in its front part where it is seen as vertical bands* 
arranged like the teeth of a comb it is called the septum 
pectinijonnc. From the inner surface of the capsule anti 
the septuin processes or trabecula* pass to the cracstik* 
structure of the corpora cavernosa penis subdividing 
it into \enous spaces. Incisions may be made into the 
corpora cavernosa penis to note their spongy structure* 
The fibrous capsule of the corpus ca^crnosum urethrae 
is thin and sends trabecula: from its inner surface. 

THE ABDOMINAL CAVITY. 

j OJSVf • 

* Remove the remains of the sheath of the rcotus &nd 
jhe fascia transvcrsalis. The peritoneum is now well 
exposed. The cavity of the abdomen is to be opened by 
a vertical cut fhrough the peritoneum from the umbilicus ^ 
to the xiphoid process^ little to the of the middlc'linc 
and by a transverse incision at the 'level of the umbili- 
cus/ Reflect the upper two flaps on Hbfc costal «vid£ r 
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liaise the lower flap by Abiding it at the centre of its free 
margin.* 

The following elevations and depressions are found 
on the posterior aspect of the anterior abdominal wall 

(l) The median umbilical fold covers the middle 
umbilical ligament or the urachus and extends from the 
apex of the bladder to the umbilicus. (2) The lateral 
umbilical folds cover the obliterated umbilied arteries 
and extend from the umbilicus to the sides of tf * Madder, 
one on each side of the medial umbilical fold. (3) The 
epigastric folds lie to the lateral side of the lateral umbili- 
cal folds. They cover the inferior epigastric arteries 
as they proceed towards the umbilicus. 

Three peritoneal fossa* or shallow depressions my seen 
on either side of the middle line bounded by these peri- 
toneal folds. They lie close to the inguinal ligament. 
The medial one is called (a) the supravesical fossa and 
lies between the median and lateral umbilical folds. The 
intermediate one is called (6) the medial inguinal fossa 
and lies between the lateral umbilical Ibid ayd the epi- 
gastric fold. These two fossa 4 arc situated in the trian- 
gular space called Hesselbaeh's triangle. The lateral 
fossa is called ( c ) the lateral inguinal fossa and is situated 
lateral to the epigastric fold and the inferior epigastric 
artery. The depression here corresponds to the ahdoniiual 
inguinal ring and if any of the* contents of the abdominal 
cavity protrudes through this lateral inguinal fossa it 
will push the peritoneal pouch in front of it and enter the 
inguinal canal through the abdominal inguinal ring. 
This variety of Jg:-rnia is called oblique inguinal hernia „ 
In traversing the inguinal canal to the scrotum the pro- 
^ trusion # will haw the following coverings from within 
outwards : <t) peritoneum (th# sac of the hernia); 
($) extra-periton^ fatty tissue; (8) infundibuliform 
fascia ; , (4) cremasteric fascia ; (5) external spermatic 
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fascia ; (d) superficial faseia ; and (7) akin. If <m tlfei 
other hand a protrusion takes place medial to fh<t epl$a»* 
trie artctjr either through the medial inguinal fossa or 
through the supravesical fossa the hernia is called Mreet 
inguinal hernia. This protrusion does not enter the, 
mguftial canal through the abdominal inguinal ring and 
henee does not get the infundibuliform fascia as its cover- 
- iug. If the hernia occurs through the medial Inguinal 
fossa the coverings of such a hernia will be the same as in 
the ease of oblique inguinal hernia except that the infundi- 
buhform faseia ts replaced by fascia transversalis stre- 
tched. If the hernia occurs through the supravesical 
fossa the coverings ^from within outwards will be : (1) pefi- 
toneupi (sjic of the hernia) ; (2) extra-peritoneal fatty 
tissue ; (3) faseia transversalis ; (4) inguinal aponeurotic 
fal\ ; (5) external spermatic^ fascia ; (6) superficial fascia; 
and (7) s^in. 

l)i\ ide the lower dap of the peritoneum by a vertical 
incision from the umbilicus to the symphysis pubis and 
reflect the Jlaps on either side. The contents of the afado* 
mt n ar$ now exposed. 

Surface View of the Contents. - Without disturbing 
the parts the student can see the margin of the liver below 
the costal arch, the i»cil! bladder (if it is not empty ok* 
collapsed), a portion of the stomach, the great omentum 
entering the coils of the small intestine, the bladder {be- 
hind the symphysis pubis) if distended, and the uterus 
ll pregnant. It happens sometimes that the great omen- 
tum is* short or drawn up or turned to one side. In that 
case the coils of the small intestine, $he etecum in the 
right iliac fossa and the descending colon in the left iliac 
fossa will also be seen. * e + ^ 

Regions of the Abdomen. —In order to fa^iijtaW the 
'description of the situation of the 
with aoatcgnhts to divide the abdominal cavity into nine 
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Fig. 7. — Position of the viscera as seen ‘after the 
removal of the anterior abdominal nail. 


A. Right lobe of the liver. 

H. Loft lobe of the Utoi . 

C. Stomach. 

D. Transverse colon. 

E. Coils of the small intestine. 

F. Qecuiu. 

G. Ascending colon* 

H. Bladder* 

I* Gall-bladder. # 


1 . Costal ai eh. 

2. Xiphoid proorss. 

.1. Appendices epiploioto. 

4. Falciform ligamont of the liver, 
o. Inferior epigastric artery, 

0. Lraehtia 

7. Obliterated umbilical artery. 


regions by four lines,-- two passing vertically aiul two 
transversally. The two vertical lines are drawn front 
a point midway between the symphysis pubis and the 
(f( anteriorgu])erioT iliac spine vertically upwards. Of the two 
transverse Lines the upper one passes through the fewest 
point of the tenth cbstal cartilage and is called the mb- 
line and the lower one passes through the highest 


abdominal cavity 




point of the iliac crests and is Called the iniertuhermdaf 
line. The upper three regies are called the'rigiS hypo- 
chondriac, ^the epigastric (in 'the middle), and the ■ left 
hypochondriac. The. middle three regions are called the 
rigid kimbetr, the umbilical (in the middle), fcnd the left 
lumbar. The lower* three regions are called the right 
iliac, the hypogastric ( in the huddle), and the^ left iliac. 
The viscera contained in these regions cannot hll be seen 
now. , 

The student should now identify and study, the situa- 
tion and relations of the abdominal contents' as revealed 
after the Removal of the anterior abdominal wall. For 
tin present dissection with scalpel js not necessary ; the 
forceps or # cvcn both hands when required should be 
in d for the purpose. 

’ T he Stomach is the most dilated portion of the alimen- 
tary VanX Tt is situate^ in the left hypochondriac and 
epigastric regions.^ Its shape and position Miry with the 
amount of food or gas contained in it. When empty 
(the condition m which it is generally seen in the dissect- 
ing room), its wpljs are in contact with each other. When 
distended it is more less pear-shaped. Observe that 
its upper end or fundi n is large and rounded. Raise 
tlw left lobe of the In or and notice the oesophagus opening 
into the viseus about two inches below the highest point 
ol the organ. This opening is known as the oesophageal 
or cardiac mificc of the stomach. The anterior of 

the stomach is m relation with thd liver, the diaphragm 
and the anterior abdominal wall. Its gosterior~s^a£c 
lies upon (as will be seen afterwards) %he crura”of~the dia- 
phragm, "The aorta, 'the p ancrea s, thf&left kidney and 
suprarenal gland, and the spleen. The upper herder ofr 
the stomach is conea,ve and is called, t^e lefjgg! curvature. 
It is connected with the undersurface bf the* liver % & 
duplicated fold of peritoneum, called the lesher maSumm 
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Fig. 8. —The stomach (after Buchanan). 


V. CEsophasu*. 

I). 

P> lot ic canal. • 

H. I nciaiira angularls. 

K 

*mi1i n-4 intermedin* 

C. Duodeno-pvlone constrict Jou 

F. 

P} lone antrum. 


or gadro-hepatit ligament. The low or border of the stomach 
is convex and is called the girt Her rurvaimr ; its left part 
is connected to the splem bv a duplicated fold of peri- 
toneum called the gaUio-lirnal ligament and its anterior 
part is connected with Ihe transverse colon by a duplica- 
ted fold of peritoneum culled the greater omentum or 
ganU o-< oli< ligament. The Imui "nd of the stomach is 
called the pyknic end and presents a constriction at its 
termination which indicates the position of the pfflorx: 
orifice by which the stomach opens into the duodenum. 

/The Small Intestine begins at the pyloric eonstfcMrttoii 
and i» divided mto three jxiri ions : the 4uo degum, the 
t jgjumjgfc and the jjeuip. 

The Duodenum is the first part of the small intestine. 
It » so called on account of its length being about the 
breadth of twelve fingers. It begins at the pylbri# thus- 
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tt lotion and passes upwards and backwards to the gati 
bladder. From here it descends* and is concealed by 
the transverse- colon behind which it passes. Then it 
crosses the vertebral column from the right to the left and 
terminates on the left side of the body of the second lumbar 
vertebra. Sinee the*greater part of it is deeply situated 
its relations will be studied at a later stage of the dissee* 
tion. ‘ ^ / 

The Jejunum and the Ileum form the coils of the small 
intestine. They lie in the umbilica l, h ypog astric, and 
the right_ and left iliac regions. To see the commence- 
ment of the jejunum the greater omen him and the trans- 
verse colon should be thrown over the costal arches and 
the cojls the small intestine drawn over to the right 
side. The upper two-fifths of the cojjs of the small intes- 
tine constitute the jejunum .and the lower three-fifths , 
th e ileum. There is no sharp line of demarcation 
between thesr two portions of the small intestine show- 
ing the termination ol the one and the beginning of the 
other, The; jejunum begins at the termination of the 
duodenum on the left side of the second lumbar vertebra 
in a flexure called flu dumli no-jejunal flexure. Observe 
that the jejunum and the ileum are connected tp the 
posterior abdominal w'all by a broad duplicated 
peritoneum called the i it&UL or mesentery proper* 
The termination of the ileum in the eiecum, will be seen 
in the right iliac fossa by turning over the small intestine 
to the left side. * 

^ The Large Intestine begins at the termination of the 
ile«*bt in the right iliac fossa and ends in the anus. It 
is subdivided into the qreum, the ascen ding colon, the 
tramv£jS£ JKttlon, the descending colon, the* sig*ftO,id 1 golpn, j 

The Caecum is the dilated pouch at the eomraent'e- 
moot of the large intestine. It lies in tho'flght iliac fb#sa 
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and is usually not completely covered by peritoneum. 
It is usually clothed by the membrane anteriorly and 
on the sides, its posterior aspect being bare and connected 
by loose areolar tissue with the fascia iliaca. In some 
eases (in rfbout fourteen ]>er cent, of the Hindus, vide 
Journal of Anatomy vol. LIII, parts II and III, 1919) 
it is completely clothed by peritoneum and connected 
with the iliac fossa by a loose fold of peritoneum called the 
mesoc&cum . C onnecte d with its medial and back par t 
is a worm-like tube called the vermiform process. It is 
about thm inches in length with a diameter equal to that 
of a goose quill. It is completely covered by peritoneum 
and kept in situ by a small peritoneal fold called the mesen- 
tery of the zermifonn process. The vennifony process is 
usually ducted upwards and medialwards but it may 
occupy am possible position consistent with its mobi- 
lity* 

The Ascending Colon commences in tin right iliac fossa 
from the eacum and passes upwards through the right 


lumbar region to the under surface of the liver. Here 
the gut bends and turns to* the left forming the right flexure 
of the colon (Hepatic flexure). It is usually covered in 
Jront and at the sides by peritoneum and its pp^ferior 
aspect is usualh bare and rests on the fascia co'IMpg 
the quadrat us lumborum muscle and the right 
being connected with them by a loose areolar tissue. In $ 


a certain percentage of cases (scventtMfe per cent, in* 
Hindus, vide Journal oi Anatomy vob LIU, 
and III, 1919^ the ascending colon is eompletelytfj^^^p^ 
by peritoneum leaving a loose fold behind 
ascending mesovoUfti. * * IP* ± 

Tfatf TwhmwwA* ' Colon exfci«ids from the ri0t colfc* 
jtexurc tx&mxcr^mh^o the left ind. terminates higow tty** 
•jpleen jn a beftd Mte d the left ftexure of the colon (Sjalenfcs? 
frrid fae)- In its «Sifee to the te$|jjt dcscribes^p^rve wiiH 
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its convexity directed downward^ and forwards, It 
is connected with the posterior abdominal wall by a long 
duplieated.fold of peritoneum called the tnomrese meso- 
colon. The greater omentum is attached to its lower 
part. The left colic flexure is attached to th£ diaphragm 
by a fold of peritonetirtt called the phrrn ico-( oh'c ligament. 


The Descending Colon extends from the left colic 

flexure downwards to the brim of the lesser pelvis* It 

lies in the left hypochondriac, left lumbar and left iliac 

regions. In its coufse it lies over the left kidney. It 

is usually covered in front and at tin 1 sides by peritoneum. 

But in some cases (twenty five per cent, in Hindus) it is 

completed invested by peritoneum which forms a loose 

fold Behind called? the dest ending mesocolon. Thus a 
* 

descending mesocolon is more frequent than a mcsociceum 
orliseemhng mesocolon. 

TIk Sigmoid Colon beams from the brim qf th n lessor 
prlvls and crosses tilt pehic cavity between the bladder 
<md the rectum m males or between the ul< rus and the 
rectum in females towards the right pehic wall. Then 


it arcfec$> backwards to reach the middle line opposite the 
thir^j||jeee of th< sacrum where it ends m the rectum. 
Itfc|efltir e l) r covered h\ peritoneum which forms a loose 
J’clK feiind called th< sigmoid mesocolon, 

j The Rectum begins opposite the third piece of the 
‘waerum and t^gninates in the anal canal. Only its upper 
be seen now, lvmg behind the bladder m males and 
in females. This upper portjdn^ is covered in 
at the sides b& peritoneum* -The remaining 
rectum and thjftanal can ajgjw ifl be studied 
dissection of l »i pclvk, jK. , • 

occupies Vk right iJHphondfkc, the ^ 
^igastric and a part owmj? left hyj^Hondmc region*. 
who^jMlan rannolggl studied 3IB it K eefijove^ 
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from tJ^e abdominal cavity. Under present condition#, 
only such parts and connections are to be studied as are 
possible with the organ in situ. The upper t surface of 
the liver is in relation with the under surface of the dia- 
phragm. To the upper and anterior surfaces is attached 
a triangular fold of peritoneum called the falciform liga- 
ment along the base of which runs a rounded cord, called the 
round ligament or ligament urn teres, towards the umbilicus. 
The under surface of the liver is in contjgfc with the right 
kidney, the right flexure of the colon, the pyloric end of the 
stomach and the commencement of the duodenum. Its 
anterior sharp margin will be seen presenting two notches ; 
one is placed opposite the attachment of the falciform 
ligament and the other is for the fundus of the gall-bladder 
opposite the cartilage of the ninth rib. The lesser omentum 
will be seen passing from the under surface of the liver 
to the lesser curvature of the stomach. 

The Spleen cannot be seen in the normal condition 
with the parts undisturbed. But if the stomach* be 
drawn to the right and the hand passed into the left hypo- 
chondriac region, the organ will be discovered lying ob- 
liquely in the abdominal cavity. It lies in the left hypo- 
chondriac and epigastric regions. It is connected with 
the stomach by a duplicated fold of peritoneum called 
the gaMro-coiic ligament , and with the left kidney by a 
similar fold called the lieno-renal ligament. 

The Kidneys and Pancreas are deeply situated and 
"hence their position and relations will be better studied 
when the superficial viscera have been removed. * • 

* The Uterus in a female subject wdl be seen, lying 
tfeetiyeeA' the bladder in front and the, rectum behind. It is 
connected with the lateral pelvic wall by a duplicated fold 
©f peritoneum called the lateral ligament *of the uterm or ' 
tiws broadjigammi- 
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The Peritoneum is a serous membrane which 
the inner surface of the walk of the abdominal an<f pelvic 
cavities antf k reflected upon all the viscera contained* 
in these cavities, providing partial or complete coverings 
to them. The portion reflected upon the viseerit is termed , 
the visceral layer and that which lines the inner surface 
of the abdominal and pelvic parietes is called the parietal 
layer ♦ It is rather difficult to understand the reflections 
of the pcritoneuip, since unlike other serous membranes 
e. g. t the pleura <j$ the pericardium, it invests partially or 
completely a large number of viscera of different shapes 
and sizes. In order to get an idea of the reflections of 
the peritoneum the student should remember that wher- 
ever it. is tjjiced it is one and the same membrane and 
that after 'it has invested the viscera and parietes it forms 
by ’itself a closed sac. The wall of the sac has been pushed 
from outside by some viscera to a considerable extent, 
but they- arc still outside the cavity of the sac. The fact 
that in the female the peritoneal cavity communicates 
with the uterine cavity through the uterine tube and is 
not thus absolutely a closed sac may for the present be 
disregarded by the student. 

• -Let us follow the peritoneum in the vertical direc- 
tion. The dissector has seen the lesser curvature of the 
stomach. Here two layers of peritoneum are found to 
meet after covering the surfaces of the stomach. These 
are continued, in apposition to the under surface of the 
liver constituting the he pato- gastric ligament * At the 
porta of the liver the two layers separate,,-- -an anterior 
and a posterior. The anterior layer passes forwards 
over the under surface of the liver, lines its anterior and 
superior surfaces and is then reflected upon the diaphragm 
and becomes continuous with the peritoneum lining the 
anterior abdominal wall. After lining the whole of, the 
inner surface of the anterior abdominal wall it is refl^bd 

t 
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Vit>. f).- Diagram to illustrate tin |>e riton< uni as seui 
in « vertical section. 


A. Bladder. 

B. Vagina. 
C\ t'tcrtis. 
In Becttwu. 


E, Transverse colon. 
I. I'ancreas. 

0. imodtfnim. 

H. Small intestines. 

1. ''toinaefr. ^ 

JT. Liver. 


A l^ecto-utermo excavation. 
jJT Vesteo -uterine excavation. 


1. Aorta. 

2. Arrow indicating the contimmMin 
of the gieatcr with the Ia|sei ra< 

3. Hepatic artel j”. 

4. Omental hnrso. 

5. Transverse mesocolon. 

6. Mcsentei i proper. 

7. Hrcat omentum, 
s. Diaphragm, 

9 Anterior abdominal wall, 

1 0. Sv rupliysis pubis. 
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<on to the Madder anti covers it partially. From the 
bladder it is then reflected on the antei^or sprfac^ of the 
rectum in the male forming a pouch betvyeeb the bladder 
.and the rectum called the rectovesical etfghvation. In 
the female, it is reflected from the Madder to Ijhe anterior 
surface of the utcru% forming a pouch; called the vesico- 
uterine excavation. Having coyeredthe posterior surface of 
the uterus and the upper part of .1 the posterior wall of the 
vagina it is reflected on to the anterior surface of the 
rectum forming a deep pouch, called the recto-uterine 
excavation (pouch of Douglas)* Having observed how 
it covers the front and sides of the upper part of the rectum 
and completely invests the sigmoid colon forming a loose 
fold behind it, the sigmoid mesocolon , follow it upwards 
as it fines ^he posterior abdominal wall and covers the 
■superior mesenteric vessels posteriorly forming the pos- 
terior layer of the mesentery. Then it encircles the small 
intestines and covers the superior mesenteric vessels 
anteriorly, forming the anterior layer of the mesentery. 

It then covers the inferior surface of the pancreas and 
at the anterior border of the gland is reflected down- 
wards forming the inferior layer of the transverse meso- 
colon. It. covers the posterior and inferior surfaces of the 
transverse colon and from its inferior surface is reflected 
downwards as the most posterior Ia}"er of the free fMd 
called the greater omentum. At the free border of the 
greater omentum it is folded on itself forming the most 
anterior layer of the greater omentum. On reaching, the 
greater curvature of the stomach it invests its anterior 
-surface., and reaches the lesser curvature td become conti- 
nuous with the anterior layer of the lesser omentum, 
from where Wc started tracing. The posterior layer of 4 
the lesser omentum passes backwards from the porta of 
the liver, covers the caudate lobe and caudate process of, 
the liver and is reflected on to the under surface of the 
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diaphragm. Traced downwards it covers the anterior 
surface* of the pancreas and from its anterior border is 
prolonged as the anterior layer of the transverse meso- 
colon. Then it covers the anterior and inferior surfaces 
of the transverse colon and is continued downwards as 
far as the free border of the greater ohientum forming the 
posterior boundary of the lesser sac. Then it is folded 
on itself and passes upwards as the posterior layer of the 
descending part of the greater omentum and forms the 
anterior boundary of the omental bursa. Then it 
reaches the great eF curvature of the stomach, covers its 
posterior surface and is prolonged from the lesser curva- 
ture as the posterior layer of the lesser omentum from 
where we started tracing. 

If Fig. 9 is looked into, it will be seen that the peri- 
toneal cavity is divided into two sacs which communicate 
with each other behind the right margin of the lesser 
omentum through a channel called the epiploic foramen 
(foramen of Winslow). The greater sac is placed in front 
and the lesser sac called the omental bursa is placed behind 
it. Pass your finger behind the right free margin of the 
lesser omentum into the epiploic foramen and the follow- 
ing boundaries will be felt : in front, the free margin of the 
lesser omentum enclosing between its two layers the portal 
vein, the hepatic artery and the bile duct ; behind; tire 
inferior vena cava covered by peritoneum ; above, tac* 
caudate process of the liver ; and belong the commencement 
of the duodenum and the hepatic artery before it aieends 
through the layers of the lesser omentum. , 

If the peritoneum is traced transversely* (Fig. 10) at 
the level of the epiploic foramen the contftuuty of the 
two sac# will be seen. Beginning at the anteriSabdomi nal 
waif the peritoneum will t>e found to cover theobliterated 
umbilical Vein in the middle line forming the falciform 
hgaraent. Traced to the left it is reflected from the lateral 
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Fig. 10. -Transverse scetion of abdomen at the level 
of the epiploic foramen. 


\. btomach. 

H. Sploen. 

(\ Eight kidney. 

D. Epiploio foramen. 

B 3 . Varietal peritoneum. 
b . Hepato-gastrio ligament. 
O. Ligamentnm 101*08. 

K. Twelfth thoracic vert obru. 


1 . Aorta. 

2 . Hepatic artery. 
i. Bile duct. 

4 . Portal vein. 

ft. Inferior vena cava. 


Wall of the abdomen on to the anterior surface of the left 
f 1fcidney. From here it is reilected on to the hiluui of the 
spleen forming the posterior layer of the phrenico-lienal 
ligament (lieno-renal ligament). Then it covers the 
surface of the spleen and comes to the anterior, aspect of 
its hilum. ^Thence it passes to the left part of the greater 
curvatur<M»f the stomach forming the anterior layer of 
the ga^taBienal ligametit. Here it covers the autero- 
superior surface oi the stomach and the beginning of the 
duodenum and ib prolonged upwards from the lesser 
curvature of the stomach as the anterior layer $f the 
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lesser omentum. Traced to the right the peritoneum 
winds rpund the free margin of the lesser omentum forming 
the anterior boundary of the epiploic foramen. Traced 
again to the left it forms the anterior wall of the omental 
bursa. Tear through the front two layers of the greater 
omentum below the greater curvature of the stomach 
, and introduce the hand into the omental bursa behind 
the stomach. The peritoneum forming the anterior wall 
of the omental bursa passes to the left covering the pos- 
tero-inferior surface of the stomach and passes to the 
liilum of the spleen as the posterior layer of the gastro- 
lienal ligament. Thence it passes to the medial aspect 
of tin: anterior surface of the left kidney as the anterior 
layer of the phrenico-licnal ligament. It then passes 
to the right across the posterior abdominal u*fll covering 
the aorta, the inferior vena cava, the right suprarenal 
gland and kidney. From lien* it is reflected on to 
the anterior abdominal wall from where we started 
tracing. 

In the lower abdomen the arrangement of the peri- 
toneum presents a simpler condition if traced transversely. 
Starting from the linea alba and proceeding to the right 
the membrane lines the inner surface of the anterior and 
lateral abdominal wall, and on the posterior wall covers 
the ascending colon anteriorly and at the sides. Then 
it passes towards the vertebral column and covers the 
mesenteric vessels on their right side. Encircling the 
small intestines it is reflected on the left side of the mesen- 
teric vessels thus completing the mesentery. r I5raccd 
further to the 4eft it cox ers the front and sides of the 
descending colon anc| is then reflected on to the lateral 
and anterior abdominal Avail back to the linea alba from 
where we started tracing. 

,In tracing the peritoneum through its many reflections 
t,hc dissector has noticed certain terms have been applied 
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to designate its several folds. Some of these folds may 
now be studied in detail : — • 

(1) The lesser omentum is a duplicated fold of peri- 
toneum which extends from the lesser curvature of the 
stomach and the first part of the duodenum the porta 
of the liver. The pqrtion of it between the liver and the 
stomach is called the hepaio- gastric ligament ; and the * 
portion lying between - the liver and the duodenum is 
called the hepato-d uodenal ligament . Between the two 
layers of it near the right free margin will bo seen the 
bile duet, the hepatic artery and the portal vein. 

(2) The greater omentum is the duplicated fold of 
peritoneum which descends from the greater curvature 
of the stomach and the first part of the duodenum for a 
considerable distance and then ascends folding on itself 
to the under surface of the transverse colon where it splits 
to enclose it. These four layers formed by the doubling 
cannot be demonstrated as separate layers in the adult. 
To the left it is continuous with the gastro-lienal ligament. 

(3) The mesenteries are (a) the mesentery proper, 
(b) the transverse mesocolon, and (r) the sigmoid meso- 
colon. The mesentery proper is the duplicated fold of 
peritoneum which connects the jejunum and ileum to the 
posterior abdominal wall. It is attached along a Jine 
extending from the left side of the second lumbar vertebra 
(the commencement of the jejunum) to the right iliac fossa 
(the termination of the ileum). It is narrow at its attach- 
ment to the posterior abdominal wall and broad where 
it encloses the small intestine. Between its tw r o layers 
are contained $he superior mesenteric vessels and plexus 
of nerves and mesenteric lymph glands. The transverse 
mesocolon is the broad transverse fold of peritoneum con- 
necting the transverse colon to the posterior abdominal 
wall along the anterior border of the pancreas. The 
sigmoid mesocolon is a V-shaped fold with its apex -near 
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the bifurcation of the left common iliac artery. Between 
its two ^layers are seen the sigmoid and superior hiemor- 
rhoidal vessels- 

• Certain peritoneal fosa> of pouches are now to be exa- 
mined. These are : — (1) The duodenal fosses which are 
three in number, (a) The inferior duodenal fossa is present 
in about seventy five per cent, of subjects. It is situated 
opposite the third lumbar vertebra to the left of the ascend- 
ing portion of the duodenum. It has its cavity looking 
upwards, (b) The superior duodenal fossa is present in 
about fifty per cent, of subjects. It is situated opposite 
the second lumbar vertebra to the left of the ascending 
part of the duodenum. Its cavity looks downwards. 
( c ) The duodena- jejunal fossa is present in about fifteen 
to twenty per cent, of subjects. It is situated below the 
pancreas between the aorta and left kidney and its orifice 
is directed downwards and to the right. (2) The meal 
fossev are three in number. (a) The superior Ueo- 
ececal fossa is situated above the ileo-colic junction and 
is formed by a fold of peritoneum covering the ileo-colic 
artery which supplies the junction, (b) The inferior 
ileo'ccecal fossa is situated below the ilco-ececal junction. 
It has in front the mesentery of the vermiform process, 
(e) The retro-cmcal fossa lies behind the ciecum and is seen 
by raising it. (3) The intersigmoid fossa is situated to the 
left of the sigmoid colon on tht external iliac vessels. It 
is present in the foetus and infancy and disappears ^Vjth 
advance of age. (4) The rectovesical, the recto-uterine 
and the vesico-utcrine fossa • or excavations havejbecn 
already referred to. 

Certain other peritoneal folds or ligJpents connect 
the viscera to the abdominal walk These will be examined 
when the viscera are studied. Raise the greater omentum 
and transverse colon and throw them over the thoracic 
Wall* Draw the small intestines downwards and to the 
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teft. The right layer of the mesentery k theiv to fe 
removed- This removal should be commenced 1 at the 
jejunum and continued till the end of the ileum is readied. 
Remove also the inferior layer of the transverse iheso* 
colon as also the peritoneum directed toward* the caecum 
and the ascending .colon over the posterior abdominal 
wall. The superior mesenteric artery and its branches 
will now be seen. 

The Superior Mesenteric Artery supplies the whole 
of the small intestine, the caecum, the ascending colon and 
the right half of the transverse colon. It arises from the 
abdominal aorta behind the pancreas. Then it crosses 
the lower part of the head of the pancreas and the third 
part of the duodenum and descends between the two 
layers of the mesentery proper till it reaches the right 
iliac fossa. Here it anastomoses with one of its branches 
forming an arch the concavity of which is directed towards 
the right side. It is surrounded by the superior mesen- 
teric plexus of nerves. 

Branches. — (1 ) The inferior puncreatica-duodenal is the 
first branch of the superior mesenteric. Sometimes it 
arises from its first jejunal branch. It passes to the right 
between the head of the pancreas and duodenum* supplies 
both, and anastomoses with the superior pancreatieo-dtferKte- 
nai artery, (2) The jejunal and iked branches (va$a 
intestini tenuis) arc twelve to fifteen dumber . ’ f 

arise from the convexity of the arch r ; ' ■ E,acb •; pf ^ 
divides into two branches which by their 
contiguous branches form a series of arches*, ■ . the 

convexities of these arches small branched ale given off 
which dividend anastomose in a similar martlaer forming 
a second series of arches. Thus a third, a fourth or even * 
a fifth series of arches are formed. Prom the convexity 
of the last arches small branches are given off which en- 
circle the intestines and supply them- (3) The ike-colic 
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Fisj. 11. -Diagram of the superior and inferior 
mesenlmo arteries. 


A. Small intestines. 

B. C*eeum, 

O. Vermiform places. 

D. Ascending coloo* t 

E. Transverse colon. 

F. Descending ook>n. 
o. Sigmoid colon. 

H, Rectum, 

I- Duodenum.* 

X Pa.Berta«, 


1. Wiperioi mesenteric artery. 

2. Superior mesenteric vein. 

3 Middle c olio artery. 

4. Right colic artery. 

0. 3 leo-cohc artery. 
f> Journal and ileal brandies, 

7 Inferior mesenteric artery. 

3. InferiOL mewentcric vein. 

9. ^Inferior \ena cava. 

10. Left colic artery. 

11. Sigmoid artciy . 

12. Superior heemonhoidal artery. 

13. Bight common iliac artery. 

14 . Left common iliac veto* 
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artery arises from the concavity of the superior « mesenteric 
artery. It passes downwards and to the right behind 
the peritpneum and divides into two branches, 
a superior and an inferior. The superior branch 
ascends and anastomoses with the , right, c^lie artery. 
The inferior braixpK*rfives off the following branches : — ■ 
(a) colic branches which pass r upwards - on the 
ascending colon, (h) anterior and posterior ctecal 
branches which supply the front and back of the 
cjccum, (r) appendicular artery which descends behind 
the last part of the ifouin and passes along the mesentery 
of the vermiform process to supply it, (d) ileal; ^ branch 
which passes to the left along the ileum and communicates 
with the termination of the superior mesenteric artery. 
(+) The rii'hi colic artery or eolica dextra arises from the 
concavity of the superior mesenteric artery above the 
ileo-colic or sometimes in common with it. It passes 
towards the ascending colon and divides into an ascend- 
ing and a descending branch. The former anastomoses 
with the middle colic and the latter with the superior 
branch of the ileo-colic. From the anastomotic arch 
twigs pass to the ascending colon. (5) The middle colic 
artery or eolica media arises from the superior mesenteric 
artery just below the pancreas. It passes forwards bet- 
ween the two layers of the transverse mesocolon and 
divides into a right and a left branch. The right branch 
anastomoses with t lie ascending branch of the right culic 
artery and the left braucli with the left colic artery. 
From the anastomotic arch twigs pass to supply the trans- 
verse eoJOn . 

The Superior Mesenteric Vein lies to the ri$£bt side of 
its companion artery. It receives tributaries eorfesppnd- 
ing to the branches of the artery, and behind the pancreas 
unites with the splenic vein to form the portal vein. 

The Superior Mesenteric Plexus consists of nerve 
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filaments derived from the plexus of the sympathetic 
around % thc coeliae artery. These nerve filaments sur- 
round the superior mesenteric artery and accompany 

its branches to the intestines. 

_ * 

Observe The numerous lymphatic glands each about 
the size of a pea lying between the two* layers of the mesen- 
tery. These are called the mesenteric lymph glands . 
Radiating from these glands are minute, white, thread-like 
structures. These are the lacteal vessels. 


Turn over the coils of the small intestine tef the right 
side. Remove the peritoneum that lies over the lower 
part of the aorta and the space between the left side of the 
vertebral column and the descending colon. The inferior 
mesenteric artery will now be seen. 

The Inferior Mesenteric Artery arises from the abdomi- 
nal aorta about an inch and a half above its bifurcation. 
It, passes downwards and to the left, crosses the left common 
iliac artery and is continued as the superior he morrhoidal 
artery into the rectum. Branches — (1 ) The co{iea sinistra 
or the left colic artery passes to the left and divides into 
an ascending and a descending branch. The former ascends 
to anastomose with the left, branch of the middle colic 
artery. The latter anastomoses with the highest sigmoid 
artery. From the anastomotic arch twigs are supplied 
to the left part of the transverse colon and the descending 
colon. (2) The sigmoid arteries are two or three in number. 
They pass downwards and to the left. The highest one 
anastomoses with the descending branch of the left colic 
and the lowest one with the superior hemorrhoidal artery. 
They supply the lower part of the descending colon and 
the sigm$id colon. (3) The superior hwmqrrhoidal artery 
supplies the rectum and will be traced during the dissec- 
tion of the lesser pelvis. 

The Inferior Mesenteric Vein receives tributaries 
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corresponding to the branches of the artery* Zt aseencfa 
along the left side of the artery and opens into kh£ splenic 
vein behind the pancreas. 

The Inferior Mesenteric Plexus consists of nerve fila- 
ments prolonged from the aortic plexus’of the sympathetic. 

It surrounds the inferior mesenteric artery and is distri- 
buted with its branches. 

Remove the intestines with the exception of the dttor 
denum and the rectum from the abdominal cavity. Put 
two ligatures, about half an inch apart, on the upper end 
of the jejunum and cut between the two. Similarly apply 
two ligatures on the lower end of the sigipoid colon and 
cut the gut between the two. Where the mesentery 
is long eut # close to the gut. The whole of the intestines 
should then be properly cleaned out by allowing a stream 
of water from the tap to run freely through the lumen of 
the gut after removing the ligatures. Keep the last three 
inches of the ileum and the cavum intact. Prom the 
remaining portion of the lower end of the ileum take about 
four inches# and a similar portion from the upper part of 
the jejunum. Slit these open with scissors along the line 
of attachment of the mesentery. Next lay open a por-* 
tion of the colon, about four inches long in the same manner. 
Put these specimens in a shallow dish containing water. 

Mucous Membrane of the Intestines.— The dissector 
will now sec the differences presented in the mucous mcm- ' 
branc in the different portions of the gut. In the speci- 
men of the jejunum the mucous membrane is thrown 
into transverse folds called the plicw circulates {Valvube 
conniventes). These folds are not obliterated if the gut, 
is distended or stretched and are permanent folds. Most/ 
of these folds extend transversely across the lufnen for '* 
about one-half or two-thirds of the circumference. Some 
form complete circles and a few will be ‘seen passing two 
or three turns in the form of a spiral round, the litocn. 

0 
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In the upper part of the jejunum (specimen under examina- 
tion) tfiey are very closely set and large, if a portion 
of the jejunum /o\ver down is opened they will be seen to 
diminish in number and size. I.owcr down, in the ileum 
they beconfle fewer and less prominent and in the lower 
fourth of the ileum they are absent, altogether. The 
function of these circular folds is (1) to retard the progress 
of food along the intestine and (2) to afford a greater 
surface for absorption. 

If the specimen from the lower end of the ileum is 
examined the dissector may see one or more oval nodules 
of lymph follicles. These are ealled aggregated lymph 
nodules (Peyer’s patches). If they are not found in the 
specimen under examination another bit from the lower 
part of the iluem may be opened and looked for. They 
are dther circular or oval and one to four inches in length. 
Their total number varies from twenty to thirty. They 
are placed lengthwise with their long axis parallel to tin* 
length of the lumen and situated opposite the attachment 
of the mesentery. They are largest and most numerous 
in the ileum and become fewer and smaller in the jejunum. 
They are most developed in the young, become indistinct 
in middle age and sometimes disappear altogether in old 
people. 

Solitary lymph glaitfk are seen scattered throughout 
the entire length of the intestinal canal but they are most 
numerous in ttte lower part of the ileum. They are small 
rounded bodiep project mg slightly from the surface of the 
mucous membrane. : 

If the portion of the gut from the upper part of tin 
jejunum as it floats in the dish he examined wijth a 
pocket minute processes called villi projecting from 

the surface of the mucous membrane will be sccn.^ ^hey 
exist upon the surface of the circular folds the 

space*? between them as well. They are found Jfc large 
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numbers and most distinctly developed in the upper part 
of the small intestine. They diminish in number and 
size in the ileum. 

The mucous membrane of the large intestine presents 
a striking contrast to that of the small gut. Jn the por- 
tion of the colon wh(ch has been laid open it will be seen 
that there are neither circular folds nor villi, nor aggregated 
lymph nodules ; but solitary lymph nodules are found 
in large numbers. 

, Struc ture of the Intestines. — Four coats enter into 
the formation of the walls of the large and of the small 
gut. These arc (1) ■ser ous, (2) muscular, (3) submucous 
and (4) mucous. 

The serous coat is derived from the peritoneum. It 
completely Invests the upper portion of the duodenum 
and also the jejunum and the ileum except at the line of 
attachment of the mesentery. In the large intestine the 
peritoneum presents stalked pouches containing fat and 
hanging freely. These are called 

and are characteristic of the large intestine. They are 
not found in the rectum. 

The muscular coat will be exposed on removing the 
serous covering. It consists of fibres arranged in two 
layers viz., an external layer of longitudinal fibres and an 
internal layer of circular fibres. In the caggttm and colon 
the external layer of longitudinal fibres instead of being 
uniformly distributed over the gut is collated into three 
longitudinal bands called t amice coli ; the firflfthe posterior 
called the tccnia mesocolica , placed along l&ie attached 
border of the intestine ; the second, the anterior or tccnia 
omertfalis,. the largest, and situated in front of the ascend- 
ing, tiie descending, and the sigmoid colon and alpng the 
attachment" of the greater omentum in the transverse 
oolong the third, called the twnia libera, placed along the 
mediaf ^iide of the ascending and descending colon .and 
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dh the tinder surface of the transverse colon* These 
bands if traced in the caecum will be found to converge 
to the vermiform process. They arc shorter than the 
length of the canal and hence if they are divided, the canal 
lengthens. # The sacculation of the large intestine is due 
to the presence of these longitudinal hands. The circular 
muscle fibres form a thin layer evenly distributed. 
vX^The submucous coat consists of loose areolar tissue 
binding the muscular layer to the mucous layer. 

The mucous coat has been already examined. 

The student should next study the ileo-coecal orifice 
and the valve guarding it. Take the ca;cum with the last 
three inches of the ileum attached to it and ligature the 
gut at one end. Inflate this portion of the gut and tie 
the other end and let it be hung up to dry. * When the 
specimen is dry the lateral wall ol* the distended caecum 
should be removed. 



* 

A. Ascending: colon. 

B. Caecum. 

C. Ileum. 

D. Vermiform process. 

E. Upper fold of colic valve. 

F. Lower fold of code valve* 


Fig. ISf — Diagram of the colic valve (after Wilson)* 

The Colie Valve (Ileo-esecal valve) guards the ileo- 
oa^al ox|£ice. If consists of two semilunar shaped seg- 
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meats, an upper and a lower. They are form^d by a 
prolongation of the mucous membrane, submuedhs tissue 
and circular muscle fibres. The upper segment is hori- 
zontal, and its ends coalesce with those of the lower ofie; 
The lower one is larger and oblique. Two ridges are 
continued on the inner surface of the wail of the caecum 
from where the ends of the two segments coalesce* These 
are called the frenula of the valve. 

The coeliac artery and its brahehes should now be 
dissected. Draw the stomach downwards. Raise the 
liver and fix it to the ribs by chain hooks. Remove the 
anterior layer of the lesser omentum. Clean the vessels 
lying along the lesser curvature of the stomach and* the 
structures Jying between the two layers of the lesser omen- 
tum near its right free margin. These are (1) the hepatic 
artery to the left, (2) the bile duct to the right and (8) the 
portal vein between and behind the two. When both 
layers of the lesser omentum have been removed, the 
peritoneum which forms the posterior wall of the omental 
bursa should be peeled off commencing below from the 
upper border of the pancreas. Clear the cceliae artery 
and note that it is surrounded by a plexus of nerves, called 
the coeliac plexus. 

The Cceriiac Artery (Coeliac axis) is a short thick trunk, 
about half an inch in length. It arises from the front 
of the abdominal aorta just below the aortic hiatus and 
above the upper border of the pancreas. It passes hori- 
zontally forwards and divides into three branches viz., 
the left gastric, the hepatic, and the lienal or splenic. 

The Left Gastric Artery (Gastric or coronary artery) 
passes upwards and to the left behind the omental bursa to 
the right side of the cardiac orifice of the stomach. Thence it • 
changes its direction ajid passes along the lesser curvature of 
the stomach to anastomose with the right gastric branch 
of the hepatic* Its branches are ; — (I) (esophageal , which 
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are two or three in number and ascend through the oeso- 
phageal •opening of the diaphragm to anastomose with 
the oesophageal branches of the thoracic aorta ; (2) car dim r 
which are distributed to the cardiac end of -the stomach 
and anastomose with the short gastric branches of the 
lienal artery ; (3) gastric , which arise at the lesser curva- 
ture of the stomach and supply both surfaces of the viseus. 

The vein accompanying the left gastric artery, called 
the coronary vein , passes along the lesser curvature of the 
stomach. Reaching the coeliac artery it passes to the 
right to open into thcportal vein. 

The Hepatic Artery is intermediate in size between 
the left gastric and the lienal. It passes forwards and 
to the right along the upper border of the pancreas to the 
pylorus and forms the lower boundary of the epiploic 
foramen. Then it ascends between the two layers of the 
lesser omentum forming the anterior boundary of the 
same foramen. Here it lies to the left of the bile duct.. 
Near the porta of the liver it divides into two terminal 
branches, the right and left hepatic arteries. It is accom- 
panied by a plexus of nerve fibres prolonged from the 
coeliac plexus. The branches of the hepatic artery are : — 
(1) The right gastric (pyloric) which arises near the pylorus 
and passes to the left along the lesser curvature of the 
stomach between the layers of the lesser omentum. It 
anastomoses with the left gastric artery and gives branches 
to both surfaces of the stomach. Its companion vein 
opens into the portal vein. (2) The gastro-duodenal artery * 
which descends behind the first part of the duodenum and 
at its lower border divides into the right gastro-epiploic and 
the superior pancreatico-duodenal branches. The former 
* runs from the right to the left along the greater curvature 
of the stomach and anastomoses with the left gastro- 
epiploic branch of the lienal artery. It gives branches 
to both surfaces of the stomach above and to the greater 
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A. Itight cru"» of diaphragm. 

B. Lt ft crus of diaphragm. 

C. Round ligament of liver 

D. (Esophagus. 

E. Gall-bladder. 

F. Bile duct. 

G. Right lobe of liver. 

H. Left lobe of liver. 

I. Spleen. 

J. Head of pancreas. 

K. Bodv of pancreas. 

T , . Duodenum. 

M. Great omentum. 


1. Abdominal aorta. 

2. Ooeliac artery. 

3. Left gastiio artery. 

4. Splenic arterv. 

5. Hepatic artery. 

6. Right inferior phrenic artery, 

7. Left inferior pliremo artery. 

8. Right gastric artery. 

9. Cystio artery. 

1 0 Gast ro-du odenal artery, 

11. Gastro-epiploica dextra. 

12. Pancreatlco^uodenalis superior. 

13. Short gastric branch of splenic 
artery. 

14. Gastro-epiploica sinistra. 

15. Superior mesenteric artery. 

16 Inferior vena cava. 

17. Portal vein, 

18. Common hepatic duct. 

19. Cystio duct. 
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omentum below. The superior pancreatieo-duodenal 
branch descends between the head of the pancreas and 
the duodenum, supplies both these organs and anastomoses 
with the inferior pancreatieo-duodenal branch of the 
superior mesenteric artery. The companion veins of 
these two arteries open into the superior mesenteric vein. 
(3) The right hepatic artery is one of the terminal branches 
and supplies the right lobe of the liver. It gives off the 
cystic branch which supplies the gall — bladder. The cystic 
vein opens into the portal vein. (4) The left hepatic 
artery supplies the left lobe of the liver. 

The Lienal Artery (Splenic artery) is the largest 
of the three branches of the coeliac artery. It passes 
to the left along the superior border of the pancreas, 
crosses the upper end of the left kidney and divides into 
several branches which enter the hilum of the spleen. 
It is surrounded by a plexus of nerve filaments derived from 
the coeliac plexus. The splenic vein lies on a lower level 
behind the pancreas and joins the superior mesenteric 
vein to form the portal vein. The branches of the lienai 
artery are : — (1) The pancreatic branches which arise at 
intervals along the superior border of the pancreas and 
enter the gland. One of the branches is larger than the 
others and arises near the tail of the pancreas. This is 
called the pancreatica wagna branch . It passes from the 
left to the right in the substance of the pancreas. (2) The 
short gastric branches (vasa brevia), five to seven in number, 
arise from the lienal artery or from Jts terminal branches. 
They pass to the right between the two layers of the gas- 
trolienal ligament and supply the cardiac end of the 
stomach, anastomosing with the branches of the left 
gastric a*nd the left gastro-epiploic artery. (3) The left 
gastro-epiploic artery is directed from left to right along 
the greater curvature of the 'stomach and anastomoses 
with jtfeo ;?ight gastro-epiploic artery. It supplies both 
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surfaces of the stomach above and the greater omenidm 
below, (4) The terminal branches of the splenic* artery 
enter the julum of the spleen. * 

The Splenic Vein receives tributaries corresponding 
to the branches of the artery. In additions it receives 
the inferior mesenteric vein. It passes from left to right 
along the upper part of the posterior surface of the pan- 
creas and behind the heck of the gland joins the superior 
mesenteric vein to form the, portal vein. 

The Portal Vein is formed behind the neck of the 
pancreas anS" i n front of the inferior vena cava by the 
junction of the superior mesenteric and the splenic yeins. 
It is about three inches in length and passes upwards 
behind the # first j>art of the duodenum and then between 
the two layers of the lesser omentum. Here it lies behind 
and between the bile duct and the hepatic artery and 
forms the anterior boundary of the epiploic foramen. 
On reaching the right end of the porta hepatis it divides 
into a right branch and a left branch. The right branch 
receives the cystic vein and ramifies in the right lobe of 
the liver. The left branch crosses the left sagittal fossa 
of the liver and here it is joined by the ligamentum teres 
in front and by the ligamentum venosum behind. Some 
minute para-umbilical veins also open into it in front. 
Then it ramifies in the left lobe of the liver. The tribu* 
taries of the portal vein are (I) splenic vein, (2) superior 
mesenteric vein, (3) coronary vein, (4) right gastric vein, 
(5) cystic vein, (6) par^ -umbilical veins. 

The student should next study the connections of the 
duodenum and in doing this he should inflate both it 
and the stouiach. 

The Duodenum, from its commencement at the pyloric 
end of the stomach to its termination at the duodeno- 
jejunal flexure, describes a curve resembling somewhat 
the shape of a horse-shoe. The concavity of the eurvi 
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embraces the head of the pancreas. It is divisible into 
four pcfttions via., (1) superior or first portion, (2) descend- 
ing or second portion, (8) jhorizontal or third portion, 
3nd (4) ascending or fourth portion. 

The superior portion is about two inches long* It 
passes upwards and backwards to the neck of the gall- 
bladder. Its first half is entirely covered by peritoneum. 
Its terminal half is only covered by peritoneum in front 
and superiorly. Above it are the under surface of the 
liver and gall-bladder. Below it lies the pancreas (head 
and neck). Behind it are the portal vein, the bile-duct 
and the gastroduodenal artery. 

The descending portion is three to four inches long. 
It descends from the neck of the gall-bladder along the 
right side of the vertebral column to the right side of the 
third lumbar vertebra, where it terminates in the hori- 
zontal portion. Anteriorly it is covered by peritoneum 
except over its middle part where it is connected with the 
transverse colon by loose areolar tissue. Posteriorly 
it lies on the kidney, renal vessels and the inferior vena 
cava. Medially are found the head of the pancreas, the 
bile-duct and the pancreatico-duodenal arteries. Laterally 
is the right flexure of the colon. The pancreatic duct 
and the bile-duct open into this part of the duodenum at 
about its middle, piercing its wall at the medial and 
back part. 

The horizontal portion is about three inches long. It 
begins on the right side of the third lumbar vertebra at 
its lower part e and crosses to the left horizontally with 
a slight inclination upwards. It terminates »n front of 
the abdominal aorta. It is covered by peritoneum in 
• front oifly. In front are the superior mesenteric vessels ; 
behind it are the aorta, the inferior vena cava and the 
crura of the diaphragm. Above it are the superior mesen- 
teric|vessels and the pancreas. 
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The ascending portion is about one inch long. ft 
-ascends along the left side of the aorta to the levd of the 
upper boqier of the second lumbar vertebra. Then it 
turns forwards to terminate in the jejunum forming the 
duodenojejunal flexure . It is covered in f»ont and on 
its left side by peritoneum. On removing the superficial 
layer of the peritoneal fold holding the duodeno-jejunal 
flexure, a fibro-musciilar bundle will be seen streching 
from the left crus of the diaphragm to the end of the 
duodenum. This is called the musculus suspensonus 
duodeni. 



Fig. 14. — The pancreas and its ducts (posterior 


view). (After Buchanan). 

A. First part of duodenum. 

B. Second part of duodenum. 

*C. Third part of duodenum. 

D. Uncinate process. 


K, Pancreatic duct. 

F. Accessory pancreatic duct* 
(3. Bile duot. 

H. Pancreatic duct. 


The Pancreas extends transversely in the epigastric 
typd left hypochondriac regions of the abdominal cavity, 
presents for examination a head, a ne^k, a body and 
f/SL tail. The head is flattened and is embraced by the con- 
' eavity of the duodenum. It lies upon the aorta, the 
inferior vena cava, and the bile duct. Interiorly the « 
head is prolonged to the left as a hook-like process called 
the uncinate process which is crossed by the superior mesen- 
teric vessels. The neck is the constricted portion which 
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connects the head to the body and begins from the anterior: 
surface* of the upper part of the head. Above the neck' 
at its right end is a groove for the gastro-duodqpal artery ; 
bvlotc it the superior mesenteric vessels emerge ; and 
behind it is the commencement of the portal vein. The 
body has three surfaces and three borders. The anterior 
mrface lies in contact with the postero-inferior surface 
of the stomach, separated from it by the omental bursa. 
Projecting upwards from the right side of this surface 
is an eminence called the tuber omentale . The posterior 
surface is in relation with the aorta, the origin of the 
superior mesenteric artery, the left kidney and supra- 
renal gland, and the splenic vein. The inferior surface 
is covered by peritoneum and rests on the duocjcno-jejunal 
flexure, and the left flexure of the colon. The superior 
border is in relation with the hepatic artery on the right 
side, and the splenic artery on the left side. The anterior 
border gives attachment to the transverse mesocolon, 
which splits into an ascending and a descending layer 
along this border. The posterior border lies* above the 
horizontal part of the duodenum. The tail of the pan- 
creas lies in front of the left kidney and ends at the lower 
part of the gastric surface of the spleen. 
v The pancreatic ducts are two in number. The main 
pancreatic duct (duct of Winning) begins at the tail and 
proceeds towards the head. Divide the gland horizontally 
nearer the lower than the upper border and see the white 
duct embedded in the substance of the gland. On reach- 
ing the head of the gland it passes downwards, backwards 
and to the riglit. While coming out of the head of the 
pancreas, it is accompanied v by the bile-duct. Both 
pierce the wall of the duodenum, unite and form a dilatation 
called the ampulla, of Voter , which -finally opens into the 
duodenum at the summit of an elevation called the duo* 
pbpilla by a minute orifice. The accessory putt- 
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mttdie duel (dutft of Santorini) begins in the lower part 
tfe^ bead and passes upwards and gives off a branch nvbieli 
joins the main duct. Reaching the upper part of the 
head it opens into the second part of the duodenum usually 
by if separate opening about three-fourths of an inch, 
above the opening of the main duc^.^ » 

Bfle Ducts. — Leaving the porta hegatis are two ducts, 
one coming from the right lobe called the tight hepatic 
ducU and the other coming from the left lobe catted 
the left hepatic duct. These two unite to form one duct 
called the common hepatic duct , which descends for nearly 
about an inch and is joined by the cystic duct from the 
gall-bladder to form the bile duct or ductus choledochy,# 
(common bile duct). The bile duct descends between 
the two layers of the lesser omentum forming the anterior 
boundary of the epiploic foramen. Then it passes behind 
the first part of the duodenum to the interval between 
the head of the pancreas and the second part of the duo- 
denum. Here it pierces the wall of the duodenum oblique- 
ly and is joined by the main duct of the pancreas. The 
united ducts terminate in a dilatation called the ampulla 
of Vater which opens by a narrow opening into the summit 
of the duodenal papilla. 

Va gus Nerves. — These should now be traced. They-,, 
enter the afidomen through the oesophageal opening of' 
the diaphragm. Trace the left vagus nerve from the 
anterior aspect of the (esophagus. It wiH be found to 
supply the anterior surface of the stomach and to send 
filaments to the hepatic plexus between the two layers 
of the lesser omentum. The right vagus fierve will be 
found to lie behind the oesophagus and to distribute 
branches to the posterior surface of the stomach. It 
sends filaments to thp sympathetic plexus around the 
coeliac artery. 

The stomach* the duodenum, the pancreas, the liVer 
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and the spleen should now be removed from the abdominal 
eavity. Divide the vessels and peritoneal folds which 
hold these organs in situ. In removing the liver first 
‘note the ligamentum teres ’which extends from the umbi- 
licus along the free margin of the falciform ligament to the 
liver. Next examine the falcifimn UgamenL It is a 
sickle-shaped fold of peritoneum having its anterior border 
attached to the diaphragm and the anterior abdominal 
wall. Its posterior border is attached to the anterior 
and superior surfaces of the liver. Its apex is directed 
upwards and backwards. Its base is free and encloses 
the ligamentum teres. Divide the ligamentum teres and 
the falciform ligament. Pass your hand along the upper 
surface of the liver till it meets with resistance. Here 
the peritoneum is reflected from the upper surface of the 
liver on to the diaphragm. The right extremity of this 
reflection forms the superior layer of the right triangular 
ligament of the liver. The central part of the reflection 
forms the superior layer of the coronary ligament and the 
left extremity forms the superior layer of the feft triangular 
ligament of the liver. Then cut through this layer of 
peritoneum and draw the liver downwards. Notice the 
inferior vena cava emerging from the liver and piercing 
the central tendon of the diaphragm. Divide this vessel. 
The inferior layer of the right triangular, coronary and left 
triangular ligaments is now seen. It is formed by the 
reflection of*f)eritonfcum from the lower part of the pos- 
terior surface of the liver to the diaphragm. Divide this 
layer of peritoneum. Next divide the inferior vena cava 
again for the second time as it enters the liver from below. 
Divide the bile, duct, portal vein and hepatic artery. 
The liver is now free from all connections, and note that 
as it is removed a portion of the inferior vena cava is taken 
away with it. 

;/ The Liver is the largest gland in the human body, 
k „ ■ . * ■**— * 
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It measures transversely from 8 to 10 inches, antero-* 
posteriorly about six inches and its greatest thiekness- 
is about six inches. It weighs about ,8 to 4 lbs* 

Surfaces.— (1) The superior surface is convex and* is. 
in relation with the under surface of the diaphyagm. In 
the centre is a shallow depression called the impressw 
c ard igca corresponding to the position of the pericardium 
and heart on the diaphragm. The attachment of the 
falciform ligament subdivides this surface into a large 
right lobe and a small left lobe. It is not sharply demar- 
cated from other surfaces. In well hardened specimens 
slightly rounded elevations are seen at the boundary 
lines. It is eo&ered by peritoneum except at the line 
of attachment of the falciform ligament. 

(2) The *antffior surjace is triangular and is in con- 
tact with the diaphragm and anterior abdoninal wall. 

It is subdivided by the falciform ligament into a large 
right lobe and a small left lobe. 

(8) The right lateral surface is convex. It is separated 
from the anterior, superior, and posterior surfaces by 
indistinct borders. 

(4) The inferior s urj ace is concave and is directed 
downwards and backwards. It is in relation with the 
stomach, the duodenum, the right colic flexure >4$$r 
right kidney. It is subdivided into a right and a left 
lobe by tKe unbilicakfissure containing the lig^pntum teres* 
The inferior surface of the left lobe^preser^p to the left 
and behind the gastric impression for the anterior surface 
of the stomach. To its right is a rounded eniinenee called 
the i v fk f T MMnte b-* The inferior surface of me’right lobe 
is subdivided into .two portions by the cystic fossa which 
lodges the gall-bladder. The portion of the liver wlych lies ; 
to the left of the cystic fossa, between it and the 
fissure, is the quadrate lobe , which is limited m frpnt by " 
the anterior border of the organ and behind by the pnrta. 
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Fig, 15. — Lower and posterior surfaces of the liver 
(after Wilson). 


Tuber omentale of the left 
lobe. 

B. Surface of liver unco^ eied by 

peritoneum. 

C. Caudate lobe. 

D. Impression for suprarenal 

gland. 

E. 41 Bare area ” of liver. 

F. Benal impression. 

<3, Colic impression. 

H. Duodenal impression. 

I. Gall-bladdo. 

J. Caudate process. 

1L. Gastiic impression on left and 
quadiato lobes 


1. Cut edge of left triangular hga- 

raent. 

2. Cut edge of light triangular liga- 

ment. # 

3. Cut edge of upper layer of coro- 

nary ligament 

4. Cut edge of lower layer of coio- 

nary ligament. 

5. Ligament uiu teres. 

6. (Esophageal notch. 

7 . Fissure foi ductus venosus. 
h Vena cava liiferioi. 

9. $ile duct 

10. Portal vein. 

11. Hepatic often , 


% 

h epat is. The pgtfa hepatifr (transverse fissure) extends 
from the ba& part of the umbilical fissure towards the 
right'to the baek part of the eystic fossa. Through it the 
pprtal arcin. the hepatic duct s and tlie he patic ar tery pass* 
Behind the porta hepatis is the caud al lobe, the lower 
•end of whirh is seen on the inferior surface* It is bounded 
on the right side by the fossa for inferior "vena cava and 
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0n the left side by the fossa for ductus venosus. Thd 
caudate lobe presents on its right side an elongated eleven 
tion by which it is connected with the remaining part of 
the inferior surfa.ce of the right lobe. This is called the 
caudate process . The left side of the caudate loJ>e presents 
a projection called fhc papillary process. The, t inferior 
surface of the right lobe to the right side of the cystic 
fossa presents three impressions : — (a) the colic impres* 
sion in front for the right llexure of the colon, (ft) the 
renal impression behind for the right kidney, and (c) the 
duodenal impression which lies between the renal intpres* 
sion and the neck of the gall-bladder, and is produced by 
the second portion of the duodenum. 

(5) The posterior surface is somewhat rounded. It 
is broader <?n the right lobe than on the left, where it is 
reduced to a border. Commencing from the left the student 
wij] see (i) the groove for the oesophagus, (ii) The venosal 
fissure which lies to the right of the oesophageal groove 
and to the left of the caudate lobe. Interiorly it meets 
the umbilical fissure and superiorly the fossa for inferior 
vena cava. It lodges the remains of the ductus venosus. 
(iii) The caudate lobe w'hich lies vertically. Its lower 
end projects into the inferior surface. It is bounded cm 
the left by the fossa for the ductus venosuts, on the sigh! 
by the fossa for the inferior vena cava and below by i)p 
porta liepatis. (iv) The caved fossa which ftejs vertically 
to the right of the caudate lobe. It i# a deep fossa and 
lodges the* inferior vena cava* It is sometimes bridged 
over by liver tissue called Jtepatis. (v) The 
a rey” which lies to the right of the caval fosm and is 
Cube of peritoneum. It lies between the two layers of the 
coronary ligament and is attached to the diaphragm by 
areolar tissue, (vi) Towards the left end of the “bare 
area'* near the caval fossa is a triangular impretrion called 
the suprarenal impression for the right suprarenal gland. 
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* The Gall-Bladder is a pear-shaped bag, situated m 
the under surface of the liver in the c^sjtkfossa extending 
from the anterior border of the liver to the right eiid of 
the porta hepatis. It presents for examina^pfi ^a, fundus, 
a body an$ a neck. The fundus is the Elated anterior 
end which projects beyond the anterior border of the 
liver. It is entirely covered by peritoneum; The body 
has its upper surface attached to the cystic fossa by areolar 
tissue ; its under surface is covered by peritoneum and 
is in relation with the duodenum and the transverse colon. 
The neck is the constricted portion which joins the cystic 
duct. This duct is about an inch and a half long and 
passes downwards, backwards and to the left to join the 
common hepatic duct forming the bile duct. ** * 

Structure of the gall-bladder and cystic duct?— Open the 
gall-bladder and the cystic duct. Note that the mucous 
membrane of the neck of the gall-bladder and the cystic 
duct is thrown into folds running in a spiral manner around 
the lumen. In the gall-bladder the mucous membrane 
is thrown into ridges with intervening depressions# 
Muscular and fibrous tissue form the framework of the 
sac. The serous or peritoneal covering has been already 
referred to. 

The structures at the porta hepatis should now be 
traced into the substance of the liver for a little distance. 
Note that the ramifications of the portal vein, the hepatic* 


artery and the hepatic duct accompany each other and 
are bound together by a fibrous sheath called Glis$ 


capsule . Thdyphannel in tj 
a brandb of tMbortal vein, | 
a branch of Be hepatic d* 
bound, iogethp by><HissoJ 
canal. Cut aisliee of the | 
The dissector will identify tl 


5 liver substance containing 
fbranch of the hepatic surjpwg. 
| and lymphatic vessdfpajU 
i capsule is .called.' 
ier and examine itsjMpce. 

! portal canal by the jpRfence 


of , white strands of fibrous tissue {Glisson’s cagpp) on- 
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dosing the cut ends of a branch of portal vdn, of bepatid 
artery, and of hepatic duct. On this section other cut 
channels with gaping mouths will be seen. Th'se are 
the cut ends of the hepatic veins. They are solitary and 
not accompanied by any other vessel. Th^se hepatic 
veins are embedded in the substance of the liver and pass 
towards the fossa for the inferior vena cava. Open 
the portion of the inferior vena cava lying in the caval 
fossa and note the terminations of the hepatic vek$ in it. 
It should be understood that the hepatic veins are ak 
together embedded in the liver substance and that through- 
out their entire course, from their origin in the ini** lobular 
veins to their terminations into the inferior vena cava 
as it lies in the fossa of that organ, the hepatic vein® 
ha\ c no coifrse whatsoever outside the gland. 

The Lien (Spleen) lies jn the left hypochondriac and 
epigastric region*. It is of a dark pilrple colour. It 
measures fm inches in length, three inches in breadth 
and one inch and a half in thickness. Its connection 
with the stomach by the gastro-lienal ligament and with 
the kidney by the phrenico-licnal ligament has been al- 
ready noted. It presents tor examination four borders 
and four surfaces. The borders are : (1) The anterior 
hordes which is thin and usually notched. (2) The $0$+ 
terior border which i> rounded and thick and lies between 
the diaphragm and the* left kidney, (8) The inferior 


bonier which connects the lower cnd& of 0 
IHri&rior borders, (I) The intermediate \ 
begins from the upper end M the 
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intermediate bonders. The fundus of the stomach yes, 
against this surface. A little in front of the intermediate 
border is a longitudinal fissure called the kihtm of the 
spleen through which the lie'nal vessels and nerves pass. 

In host of the 
, lower end of the 
intermediate bor- 
der is an impres- 
sion called the 
pancreatic impres- 
sion against which 
the tail of the 
pancreas lies. 
(3) The renal sur- 
face lfes between 
the posterior and 
intermediate bor- 
der**. It is concave 
Fig. 16. — The Spleen (after and lies against the 

Buchanan). anterior surface of 

the left kidney. (4) The colic surface is triangular. It lies 
l>etween the two bifurcated limbs of the intermediate 
border and the inferior border. This surface lies in 
contact with the left colic flexure. The upper end of the 
spleen it rounded ami directed towards the vertebral 
column and the Wwr end is held by the j»hrenicp*colio 
ligament, , ^ 

Str upturn af titt Spleah. -The spleen is covered ex- 
ternally fey peritoneum which invests it completely except, 
at the hihita.* This is the serous coat. Beneath the serous 
coat is the fibrous coal which not only covers the surface 
of the ‘organ but sends in processes called Irabemke into, 
its interior. Cut a portion of the spleen and .squeeze it, 
'When the 'soft reddish brown pulpy matter called splenic 
p#tp is squeezed out the trabecular framework will be 
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The Stouted* should now fee inflated. Ttes6e 
ligature in the first part of the duodenum and 5 adother 
above the cardiaoe orifice of the stomach. In the teseetf 
curvature of the stomach nearer the pyloric end than the" 
cardiac and h a notch called the 
Opposite finis notch there is a dilatation along the gSater 
curvature of the stpmaeh. This dilatation is Called the 
antrum pylori. The portion of the stomach lying to the 
left of a line drawn from the incisura angularis ISO the left 
side of the pyloric antrum is called the edr^epaH Of the 
stomach, while the portion lying to the ri$|fct side of the 
line is called the pyloric part. At the greater curvature 
to the right side of the pyloric antrum there is a £$ighfc 
groove calle^ the sulcus intermedins , Hie enitstrictfon ^ 
around the pyloric orifice is called the 
constriction , The portion of the pyloric part Of the stomach 
lying between the sulcus intermedins and the duodena* 
pyloric constriction is called the pyloric * mdL When 
the stomach is placed with its long axis vertical the fundus 
lies above the level ot the cardiac orifice. The average 
length of the stomach measured between two farthest 
points at the fundal and pyloric ends is about eleven 
inches in the Hindus. The greatest width is about six 
inches. The average capacity in Hindus is much larger 
and ranges between se\ enty and eighty ounces (Journal 
of Anatomy Vol ; LII1 Parts II and Ilf^ 1010)* 
f- Structure of the Stomach.-^JjPhe wall o% the stomach 
consists of four coats (1) serous, (2) muscular, (3) sub- 
mucous, and (A) mucous. The serous coni is jferived from 
the peritoneum which encloses the whole organ except 
along its greater and lesser curvatures where the vessels 
run. The muscular coat consists of unstriated flrnsde 
fibres arranged in three strata. From without inwards 
they are : («) The longitudinal layer consisting* of fibres 
passing from the cardiac to the pyloric orifice. They *trfe 
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more developed at the curvatures of the stomach* (b ) , The 
circular layer consisting of fibres arranged circularly. 
They are more developed over the pyloric j>art of the 
stomach. Opposite the duodeno -pyloric constriction 
they are thickened into a ring called the pyloric sphincter* 
(c) The oblique layer consisting of fibres situated at the, 
cardiac part of the stomach. Towards the right they 
present a free margin. The submucous coat is composed 
of loose areolar tissue and supports the blood vessels prior 
to their ramification in the mucous membrane. The 
muems membrane is to be studied by opening the stomach 
along the lesser curvature. When thus opened the mucous 
membrane of the pyloric part is seen to be thrown into 
a number of longitudinal folds called rugee. The student 
should note that these are temporary folds because they 
disappear during the distension of the organ. After the 
mucous membrane has been studied, it may be stripped 
off from the pyloric orifice to expose the pyloric sphincter. 

Duodenum. — Tin mucous membrane of the duodenum 
should now be examined by slitting open it^ second por- 
tion along the right convex margin and extending the- 
cut above and below. Notice the aperture common to 
the bile-duct and the main pancreatic duct, placed on a 
small elevation, the duodenal papilla, at the medial and 
back aspect of the second portion of the duodenum. Pass* 
a fine probe through this opening and cut down along 
the probe. The ampulla of Vater and the openings of the 
bile and pancreatic ducts will be seen. The plicce cir- 
culare.s begin to appear near the commencement of the 
second portion of the duodenum and they are very thickly 
set h*g$ow the duodenal papilla. 

sympathetic plexuses lying in the posterior ab- 
Nominal wall and their prolongations may now be examined, 
itapfc for * two large ganglia, the codiac ganglia. The 
l^^oehac ganglion is found to the left side Of the coeUao 
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Artery and the right cceliac ganglion to the right side pfc 
the artery behind the inferior vena cava. " * 

The CcdU&c Plexus (Solar plexus) is “the largest of the 
ptevertebral plexuses of the sympathetic. It consists 
of a network of nerve fibres and ganglia which Ife between 
the suprarenal glands *and in front of the commencement 
of the abdominal aorta and crura of the diaphragm. It 
surrounds the orgin of the cceliac artery. Of the ganglia 
the chief are the two cceliac or semilunar ganglia , one in 
each half Of the plexus. These are the largest ganglia 
in the body. The right cceliac ganglion is placed beneath 
the inferior vena cava. Each ganglion is joined by the 
greater splanchnic nerve of the same side at its upper 
part while tjie lower part of the ganglion remains as a 
separate small ganglion called the aortico-renal ganglion 
and is joined by the lesser Splanchnic nerve. The cceliac 
plexus gives off filaments which descend on the abdominal 
aorta and accompany the various branches of this arterial 
trunk. The following subsidiary* plexuses are derived 
from the cceliac plexus : — 

(] ) The phrenic plexus accompanies the inferior phrenic 
branch of the abdominal aorta to the under surface of the 
diaphragm where it communicates with the phrenic nerve. 
On the right side a small ganglion called the ganglion 
phrenicum is seen at the point of communication. 

(2) The superior gastric plexus Accompanied the left 
gastric branch of the cceliac artery and had been noticed 


while tracing the artery. ' , ‘ 

(3) The hepatic plexus issues from the ijoel-iac plexus 
accompanies the hepat ic artery to the liver “ and is also 
prolonged on , the other branches of the hepatic artery. 
It is joined by filaments from the left vagus nerve * This 
plexus has been examined while tracing the hepatic 
(4?) The lienal or splenic plexus accompanies 
liehal artery to the spleen and distributed twigs along 
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the various branc lies of the artery. It k joined fey fila- 
ments* from the right vagus nerve. It has been noticed 
during the dissection of the lienal artery. f 
’ (8) The Suprarenal plexus gets fibres mostly from the; 

cceliac ganglion as also from the coeliac plexus. It accom- 
panies the suprarenal artery to the* suprarenal gland. It 
is connected above with the phrenic plexus and below 
with the renal plexus. 

(6) The renal plexus derives its fibres from the coeliac 
ganglion, the cceliac and aortic plexuses. It accompanies 
the renal artery to the kidney and is joined by the lowest 
l|HllM%linic nerve from above. A few small ganglia are 
found in this plexus. Filaments from it are given to the 
suprarenal plexus and to the spermatic or ovtyian plexus. 

(7) The superior mesenteric plexus is derived from the 
cceliac plexus. Its distribution with the branches of the 
superior mesenteric artery has been noted. 

(8) The abdominal aortic plexus is placed upon the 
front and side of the abdominal aorta between the origins 
of the superior and inferior mesenteric arteries. It derives 
its fibres from the coeliac and superior mesenteric plexuses 
and from the ganglia of the abdominal part of the svmpa- 
pathetic. It furnishes offshoots to the renal, the spermatic 
and the inferior mesenteric plexuses. It is continued 
downwards over the common iliac arteries to form the 
hypogastric plexuses. 

(9) The spermatic plexus accompanies the testicular 
branch of the abdominal aorta to the testis. It derives 
its fibres from fhe aortic and renal plexuses. In the 
female the ovarian plexus accompanies the ovarian artery 
to the ovary. 

(10) The inferior mesenteric plexus is derived from 
the aortic plexus. It accompanies the inferior mesen- 
teric artery. Its distribution with the branches of the 

been noted. 
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4he Kidftqfp lie against the posterior abdominal «A 
one on each aide of the vertebral column* The upper 
end of each kidney is nearer the .vertebral column than 
the lower end. The upper end of the right kidney lies 
against the twelfth rib, while, that of the left kidney 
lies against the lower border .of the eleventh rib. The 
lower ends of the kidneys are about two inches above the 
iliac crest, that of the right side bring a little lower. 
Their average length is about four inches, breadth about 
two inches and a half, and thickness a little more than 
an inch. Each kidney presents for examination two 
surfaces, two borders, and two extremities. 

The anterior surface of both kidneys is cottvrit. and 
looks forwards and laterals arc! s. 

The anterior surface of the right kidney is covered by the 
right suprarenal gland close to the upper end of the organ. 
This portion is non-peritoneal. Below this the lateral 
portion of the anterior surface presents the kgggjfe fl f e§ 
where the inferior surface of the liver lies in contact mU* 
it. This .surface is peritoneal. Medial to this 
duodenal arga close to the medial border of the kidbijifcy 
over which the seeond portion of the duodenum lies. 
This area is non-peritoneal. Below the hepatic area is 
the colic aiea over which the right flexure of the colon and 
the commencement ot the transverse colon lies. This 
area is non-peritoneal. The extreme lower end of the 
anterior surface js covered by the coils of the small intes- 
tine. 

The anterior surface of the left kidney^ presents at its 
upper and medial end a narrow suprarenal ar ea covered 
by the left suprarenal gland. This area is non-peritoneal. 
The splenic area is narrow and dose to th^ lateral bonier „ 
of the organ at its .upper part, This area- ip peritoneal 
and lies in contact with the renal surface of the spleen. 
Between the suprarenal and splenic areas Ip the triangular 
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Fig. It. — Diagram showing relation of kidneys, supra- 


renal glands and spleen 
Anatomy). 

t. r Oam! area 

2/V>a*lri<3 area (peritoneal). 

3. Hepatic area (non -peritoneal) 

4. Gastric area of spleen. 

*>, Duodenal area (non -peritoneal) 

0. Splenic artery. 

7. H< patie area (peritoneal) 

3. Pi nore attc area (non -peritoneal). 


(From Morris’s System of 


9. DnodiiiiJ area (non -peritoneal) 

10. Colic aru of spleen 
11 Meso tOl« area 

12. Colic area (non -peritoneal). 

14. Meao-colie arc i. 

16. Ureter 
18, 1'ftrta 

20. Vena cafa inferior. 


gastric area covered bv peritoneum. The postero-inferior 
surface of the stomach lies over this area. Below the 
gastric area and covering the upper part of the hilum of 
the kidney is the pantteaiic area which is non- peritonea I 
and lies in contact tyifh the posterior surface of the pan* 
areas. At tlie lower and lateral part of the anterior surface 
la the colic area, which is non-peritoneal and covered by 
c rile left^extire of the colon and the commencement of 
tjie descending colon. Between the colic and pancreatic 
areas is the'jejuna l are a which is peritoneal and covered 
bf the frits olffce small intestine. 

% 7 
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The posterior mrfae & of both kidneys is less convex 
than the anterior and is embeddec^jia. adipose tissu£ called 
the adipos% capsule. It is in reigtH&i With the twelfth 
rib and the diaphragm above, iielbw that ’the pSoas 
major muscle lie s medially and tlfe <8ttttlr^8»jj umboron x 
laterally. On the left side the eleyepdf rfoidtm lies, behlml 
the upper end of the kidney. , ® 

Borders . — The lateral border is' markedly .‘conyex, 
The medial border is. concave 4hd presents al6ngitudina] 
fissure called the bilwn which ogives passage t-O. the 
vessels and nerves of the kidney* as also its duct cashed 
the ureter. The hilum leads into a cavity ca!M the 
renal sinus. (The relative positions bf the sttiMuyeS at 
the hilum ^Jiould l>e noted. The re nal vein lien In front, 
the ureter behind, and the renal artery lie** between the 
two/) * 

The Ureters are two tubes which convey the urine 
from the kidneys to the bladder. It lies upon the psoaq 
niajor ^muscle, crosses the common iliac or external JKaC 
artery and enters the peh is. It is covered by peritoneum. 
The right ureter pass* s into the pelvis behind the temiinal 
part of the ileum while the left behind the descending 
•colon. Both are crossed by the testicular vessels. The 
course of the ureters in the peh is will be studied at a latet 
stage. * 

Remove one kidney with a portion of the ureter and 
renal vessels. Divide it into two halves by a longitudinal 
incision carried from tin* lateral to the medial border of 
the organ. Note that the ureter as it approaches the 
hilum of the kidney shows a funnel-shaped dilatation, 
called the pelvis of the ureter. In the renal sinus the 
pelvis divides into two or three branches. Thefts 
subdivide into several short branches called mltfcm or 
infundibula . 

Structure of the kidjieft. — From the cut faterfert 
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A A. Cottical outfit ante, 

£ B. Medullaiy tubstauce- 

C. Rtpilla. 

D. Pyramid* * *** 

E. Uriniferous tubes. 

F. Calyx. 

G. Henal column. 

H. Pefvia, 

I. Ureter. 

J. Artery. • 

K. Fibrous capsule. 


Fig. 18 . — Vertical section of kidney. 

* t 

of the kidney strip off the fibrous capsule and reflect it 
towards the Mum. Note that at the renal sinus it be- 
comes continuous with the wall of the pelvis of the ureter. 
The proper substance of the kidney consists of a peri- 
pheral portion, which is pale and granular, called the 
Cortical portion, and of a central portion which is dark 
coloured, called the medullary portion. In the medul- 
lary portion a number of dark conical masses are seen 
called the pyramids. The bases of the pyramids are 
directed towards the cortical }>ortion and their apices 
ssafled the renal papilla- are embraced by the calyces. 
On® toe«taorc papilla; may be thus embraced by one calyx. 
IV cottical substance is prolonged between the pyramids 
foaming the renal columns (columns of Bertini) and through 

***Wte t Columns the renal vessels are seen as they pass. 
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Along the bases of some of the pyramids arterial arches 
may be seen, * # 

The Suprarenal Glands are two wfaat l bodies .situated 
on the superior extremities of the Judheyn erteroaching 
slightly on their anterior surfaces and medial border. 

The right suprarenal gland is triangular in ^ shape. 
Its anterior surface presents a lateral triangular area which* 
lies against the posterior surface of the liver and. a 
narrow area co\ered by the inferior vena cava. *4kt £ho 
upper part of this medial area is a small fissure* celled the 
hilutn , through which the right suprarenal vein emerges. 
The posterior surface lies against the diaphragm, by its 
upper part. By its lower part which is conea!^ qffc* lies 
ov er the rjght kidney. 

The left svpiaienal gland is semilunar in* shape. Its 
medial border is convex and lateral borfef concave. 
Its anterior surface at the upper part is covered by the 
stomach being separated from it bj ttk omental bursa. 
At its lower part it is co\ ered by the pancreas and the- 
splenic vessels. The hilum through which the left supra-* 
renal vein emerges is situated at the lower and medial 
part of this surface. The posterior surface is flat above 
where it rests against the diaphragm aixi'djefciifer concave 
below yvhere it Iks against the medial bolder and upper 
end of the left kidney . 

The diaphragm should now be studied. Remove the 
peritoneum from its abdominal surface and clean the 
muscular fibres, the crura and the central tendon, taking 
care of the vessels and nerves which ramify upon this 
surface of the muscle. 

The DJpphragm is a musculO-tendmous arch which 
forms the partition between the thoracic and abdominal * 
cavities. It forms the convex floor of the thorax md the 
concave roof of the abdomen. It arises %om the 
posterior surface of the xiphoid process by two' fleshy 
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slips, (2) the inner surface <>f .the cartilages of the lower 
six ribs °interdigitat|itg with the fraus versus abdominis, 
(8) the lateral lumbocostal arch, (!■) the medial lumbo- 
costal arch, am£$J)* the bodiekof the wpjSee two or three 
lumbar verteb^e by two ernra. 

The lateratimnbocostal arch (External arcuWe ligament) 
is the thickened and arched upper part of the fascia cover- 
ing the quadratus lumborum. It is attached medially 
to the transverse process of the first lunibar vertebra and 
laterally to the tip and lower border of the twelfth rib. 

The medial lumbocostal arch (Internal arcuate liga- 
ment) is the thickened and arched upper part of the fascia 
covering the psoas major. It extends from the side of 
the body of the second lumbar vertebra and the*tendinous 
crus of the diaphragm to the tip of the transverse process 
of the first lumbar vertebra. 

The crura of the diaphragm are two in number. The 
right crus is larger and longer and arises by tendinous 
fibres from the anterior surfaces of the bodies of the upper 
three lumbaT vertebra and the intervertebral libro-carti- 
lages lying between them. The attachment of the left 
crus does not descend below the second lumbar vertebra. 
Where the aorta enters the abdomen the medial tendinous 
margins of the two crura are united together by a tendi- 
nous arch in front of the aorta. 

From these sources of origin all the fibres of the muscle 
converge to be inserted into the Central tendon , The 
slips originating from the xiphoid process are short and 
are separated from the muscle fibres originating from the 
costal cartilages by a cellular interval and herice ho muscle 
* fibres intervene between the pleura! sae above and the 
sac below at this situation. The rmiscle fibres 
arising frofii each crus divide into two bundles, a lateral 
The lateral bundles diverge froth each other 
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Fig. 19. — Abdominal surface af' the diaphragm (after 
Wilson). 


A. Risrlit leaflet. 

U. Lott leaflet. 

(\ Central leaflet. 

D. Right orub. 

E. Left cru8. 

F. Lateral lnmbo-coMal tnrh. 
Ct, Medial lumbo-costal aioli. 


H. Aortic oj»eniiiff. 
t . CEsophageal opening. 

J« Vena caval opening. 

L. Fourth lumbar vet tebia 

M. I’noa^ major. 

N. Quadrat u&> lumborum. 

O. Tip of last rib. 


and arc inserted into the central tendon. The medial’ 
bundles ol‘ the two sides decussate in front of the aortic 
and behind the msophagcal opening before being inserted 
into the central tendon. 

The Central Tendon of the Diaphragm is the expanded 
tendinous part in the centre and blended with the peri- 
cardium above. It resembles « trefoil leaf in shape con- 
sisting of three leaiiets. The right leaflet is the largest*, 
the left the smallest, and the middle intermediate °in sifce. 

Openings in the Diaphragm*— There <are three large 
and several small openings in the diaphragm/ The three 
large openings are (1). .The aortic opening which in 
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o&seoaponeuTotie, and bounded in front by the fibrous 
arch winch connects the niedial margins of the two crura * 
and behind by the body of the first lumbar vertebra. 
It gives passage to the aorta; the thoracic duct and the 
azygos vein* (2) The oesophageal opening is oval in shape 
and placed in the muscular, part of the diaphragm, lying 
.above, in front and to the left of the aortic opening. 
Behind it ( are the decussating medial bundles from the 
two crura; It gives passage to the oesophagus and the 
vagus nerves, (8) The vena carol opening is the highest 
of the three, quadrilateral in shape, and situated at the 
junction of the right and middle leaflets and entirely tendi- 
nous. It transmits the inferior vena cava and some fila- 
ments of the right phrenic nerve. Small openings , — 
The right crus is perforated by the three splanchnic 
nerves and the left crus transmits, in addition, the hemiazy- 
gos vein. The superior epigastric artery passes in the 
interval between the sternal and costal origins of the 
diaphragm. The musculo-phrenic artery pierces the 1 
costal origin of the diaphragm opposite the eighth or 
ninth rib. 

Xervc supply . — The diaphragm is supplied by the 
phrenic and lower intercostal nerves. 


THE POSTER! OH ABDOMINAL WALL. 

In the posterior wall of the abdomen the dissector has 
to study the following : - 

I. Vessels. — The abdominal aorta and its branches, 
the inferior vena cava and its tributaries, the azygos and 
hemiazygos veins, and the cistcma chyli with the com- 
mencement of the thoracic duct. 

II. Muscles and Fasciae.- -The psoas major and minor, 
the fliaciis*aftd quadratus lumborum, arid the laser® cover- 
ing; these muscles. 



' III* Ho^k.— The’ sympathetic, the lurnbarplexua 
with its branches, and the twelfth thoracic nerve. P ; 

\ I. VESSELS, ' • \ . . 

The abdominal aorta and those of its branches which 
have hot been studied are now to be cleaned. The cis* 
terna chyli together with the commencement of the thoracic 
duct and the azygos vein is to be looked for hi the space 
between the aorta and the right crus of the* diaphragm. 
The inferior vena cava is to be cleaned and its tributaries 
traced. 

The Abdominal Aorta extends from the lower border 
of the twelfth thoracic vertebra at the aortic opening of 
the diaphragm to the level of the body of the fourth lumbar 
vertebra, a little to the left of the middle line. The coils 
of small intestine, the great omentum, the transverse 
colon, the liver, the stomach and the lesser omentum 
which covered the artery superficially have all been 
removed. The structures which are in direct relation 
with it are In front , the ccrliae plexus, the lienal vein, the 
pancreas, the left renal vein, the third part of the duo- 
plenum, the mesentery proper, the aortic plexus and 
some lymph glands (prcaortic). Behind it are the bodies 
and intervertebral discs of the lumbar vertebra?, the an- 
terior longitudinal ligament and the left lumbar veins. 
To its right nde are the azygos vein, the cistema chyli, 
the thoracic duct, the right crus of the diaphragm and the 
inferior vena cava. To its left side are the left crus of 
the diaphragm, the left cocliac ganglion and the ascending 
part of the duodenum. On either side of the aorta are 
many lymph* glands called lateral aortic lymph glands. 

The Branches of the Abdominal Aorta . ;— ( 1 ) ; in- 
ferior phrenic, (2) eueliac, (8) superior mesenteakv (4) mid- 
dle suprarenal, (5) renal, (6) testicular, (in the male) 
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or ovarian (in the female), (7) inferior mesenteric, 
(8) lumbar* and (O) lr^Sdle sacral. Of these the eceliae r 
the superior mcMiteric and the inferior mesenteric ar- 
teries have be#>f studied. The remaining ^ranches are 
now to be,examined. . • V, 

4.'" V'V „ '■ 

The Inferior Phrenic Arteries, fwo ip number, arise 
from the abdominal aorta just below the diapVagm above 
the origin of the cceliac artery: and run upwards and 
lateral wards to the under surface of the diaphragm. The 
left phrenic artery parses behind the oesophagus while the 
right artery passes behind the inferior vena cava. Each 
phrenic artery gives off the superior suprarenal artery 
which supplies the suprarenal gland. ' : At the ~ posterior 
border of the central tendon each vessel divides into a 
medial and a lateral branch. The medial branch passes 
forwards and anastomoses with its fellow' of the opposite 
side and with the musculophrenic artery. The lateral 
branch passes towards the side of the thorax and anas- 
tomoses with the musculo phrenic and fewer intercostal 
arteries. The companion vein terminates in the inferior 
vena cava. 

The Middle Suprarenal Arteries (Middle capsular 
arteries), tw T o in number, arise from the abdominal aorta 
on cither side opposite the. origin of the superior mesen* 
teric artery. They pass laterahvards and slightly up- 
wards to the suprarenal gland and anastomose with the . 
suprarenal branches of the inferior phrenic artery above and 
renal artery below'. The right suprarenal vein terminates 
in the inferior vena cava, but the left one terminates 
either in the left renal or inferior phrenic* vein. 

The Renal Arteries are two short thick branches aris- 
ing from the abdominal aorta just below the origin of the 
superior mesenteric artery. Each . artery passes lateral- 
wards to the hilurij of the kidney. The right one is longer 
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Fig. 20. — Abdominal aorta and inferior vena cava* 


A. Diaphragm. 

B. Right kidney. 

C* Loft kidney. 

D. Suprarenal gland. 

E. (Esophagus. 

F. Right cm a. 

0. Transvcraus abdominis. 

H. Iliaous. 

1. Quadratus lumborum. 

J. Psoas major. 

K. Ureter. 

I. Abdominal adyta. 

2. Right inferior phrenio artery. 

3. Left inferior phrenic artery. 

4. Cceliao ai tery (out), 

Superior mesenteric artery (cut). 

<6. Superior suprarenal artery. 


7. Renal artery. 

8. Testicular artery. 

0. Inferior mesenteric artory. 

10. A lumbar artory . 

II Middle sacral artery. 

12. Right common iliac artery. 

1 3. External iliac artery .* 

1 1. Hypogastric artery. 

15. Inferior vena cava. 

1 6 Hepatic vein (cut>, 

17. Renal vein. 

18. Testicular vein. 

19. Common iliac vein. * 

20. lliO'hypogaBferte nerve. 

21. Illodngulnal nerve. # 

22. Lateral femoral cutaneous nerve. 

23. Femoral jjfrrc* 


m 

Before en'ering the hiium of the kidney each artery 
divide^ into three or four branches which lie between the 
renal vein in front and the ureter behind. These branches 
enter the substance of the kidney along the rehal columns 
and have be£n examined in the longitudinal section of 
the kidneyv Each renal artery gives off a branch, the 
inferior suprarenal artery , to the suprarenal gland and 
some twigs to the ureter and to the surrounding cellular 
tissue. The renal veins open into the inferior vena cava. 
The left one is the longer and receives hi addition the 
vjjjrft ^sticular or ovarian vein. 

The Testicular Arteries are two long slender branches 
of the abdominal aorta which issue below the origin of the 
renal arteries. Each vessel passes downwards and lateral- 
wards to the abdominal inguinal ring crossufg the psoas 
major, the ureter and the external iliac artery. The 
right artery passes in front of th$ inferior vena cava 
and behind the terminal part of the ile^n. The Ijft passes 
behind the iliac part of the descending colon. *tts course 
through the inguinal canal with the other constituents 
of the spermatic cord to the testis has been examined. 
The right testicular vein opens into the inferior vena cava 
while the left one opens into the left renal vein. 

The Ovarian Arteries in the female correspond to the 
testicular arteries in the male. In the a bdomcn* proper 
they have the same course as the testicular arteries and 
enter the pelvis by crossing the commencement of the 
external iliac artery. Their distribution to the ovaries 
will be noticed during the dissection of the pelvis. The 
ovarian veins end in the same way as the testicular veins. 

The Lumbar Arteries usually four in number on each 
side, arjse from the back part of the aorta. They run 
lateralwards upon, the bodies of the lumbar vertebrae, 
beneath the sympathetic trunk and disappear behind the. 
pso^s major by passing beneath its fibrous arches at the 
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rides of the vertebrae. Its further ooutase beliii^ST the 
tnusele -Will be noticed later on. The lurhbar perns open 
Into the inferior vena cava. * * f ^ ^ 

The Middle Sacral Artery arises from the barik of the 
aorta a little above its bifurcation.' It descends in the 
“middle line into the pelvis minor crossing the bodies of the 
fourth ‘ and fifth % lumbar vertebrae. Its further course 
in the pelvis will be studied later on. The miitiMe sacral 
vein opens into the left common iliac vein. 

The Common Iliac Arteries are the terminal brandies 
of the abdominal aorta. They commence a little to the 
left side of the fourth lumbar vertebra and pass downwards 
and lateralwards and divide opposite the Jumbo-sacral 
articulation into the external iliac and hypogastric arteries* 
The right common iliac artery is longer than the left. 
Each artery lies upon the fourth and fifth lumbar Ver- 
tebrae, is covered by -peritoneum and the small " intestines 
and is crossed by the ureter. The inferior vena cava, 
the right common iliac vein and the psoas major muscle 
lie on the lateral side of the right artery. The left com- 
mon iliac vein lies medially and the psoas* major muscle 
laterally to the left artery. 

Four to six lymph glands called common iliac lymph ghttids 
lie on the sides of and behind the common ili&e artery. 
Their efferents pass to the lateral aotric lymph glands. 

The Common Iliac Veins are formed by the union of 
the external iliac and hypogastric veins. The riglit com- 
mon iliac vein is placed at first behind and then lateral 
to the artery. The left common iliac vein is lodger than 
the right and lies to the medial side of its companion artery 
and then passes behind the right common lit ate artery 
to unite with the vein of the opposite side forriring the 
inferior vena cava. . Tributaries . — Each common iliac 
vein receives the ilio-lumbar vein and the left common 
iliac vein receives in addition the middle isacral vein. • 
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The External Iliac Artery begins opposite thelumbo- 
sacral articulation at the bifurcation of the cofumon iliac? 
artery. It terminates behind the inguinal ligament 
midway between the symphysis pubis and the'* anterior 
superior ili%e spine, , where it becomes the femoral artery* 
It lies under cover of the ileum on the right aide and the 
sigmoid colon on the left side. The external spermatic 
branch of the genito-femoral nerve and the testicular 
vessels cross the artery near its termination. The psoas 
major muscle lies at first laterally and then behind the 
^lipfery. Its companion vein lies medially. The external 
Iliac lymph glands, eight to ten in number, lie on the sides 
of the artery. The brunches of the external iliac artery 
are (1) the inferior epigastric and (2) the deep circumflex 
iliac. Both have , their origin just above tfie inguinal 
ligament. Their course and distribution have been 
examined during the dissection of the anterior abdominal 
wall. The external iliac vein lies at first medial to and 
then behind its companion artery on the right side, while 
on the left side it lies on the medial side of .the artery 
throughout its course. The inferior epigastric and deep 
circumflex iliac veins open into it. 

The Cistern* Ch yli (Receptaculum chyli) is the expan- 
ded commencement of the thoracic duct. It is situated 
in front of the first and second lumbar vertebrae between 
the; aorta and the right crus of the diaphragm. It is 
about two inches in length and becomes narrow above to be 
continued as the thoracic duct, which enters the thorax 
through the aortic opening in the diaphragm. The azygos 
vein lies on its right side. It receives the following 
efferent lymph vessels; (I) the right and left cowman* 
lumbar *lymph trunks which are . formed by the efferent 
Jymph vessels from the lateral aortic lymph glands lying 
at the rides of the inferior vena cava and aorta and join 
tj|§ dower end of the cisterna ; (2) the intestinal lymph 
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ttunM from the preaortic lymph ^lands, which Joins 
the disterba at its middle ; (8) the two *kw#r HhMwite 

Ipnpk trupfat from the lowejr intercostal lymph glands 
which join the cistema at its upper end. 

The Azygos Vein (Vena azygos major) is the continual 
tion upwards of the right ascending lumbar vein. It 
lies between the cistema chyli "and the right crus Of the 
diaphragm and enters the thorax through the aortic 
opening with the thoracic duct. ' \ 

The Hemiazygos Vain (Vena azygos minor) is the 
continuation upwards of the left ascending lumbar vein* 
It pierces the left crus of the diaphragm and enters tbO 
thorax. ♦ 

The Inferior Vena Cava is the large venous channel 
which returns the blood from the lower extremities and 
the abdomen to the heart. It is formed by the union of 
the two common iliac veins on the body of the fifth lumbar 
vertebra. It ascends on the bodies of the vertebrae along 
the right side of the abdominal aorta to the under surface 
of the liver. It is then lodged in a deep groove, vena caVal 
fossa, on the posterior surface of that organ. As it leaves 
the liver it pierces the central tendon of the diaphragm 
and opens into the right atrium. In front of it are the 
mesentery, the right testicular artery, the duodenum* the 
pancreas, the portal vein, and the posterior surface of the 
liver. Its tributaries are : the two common iliac, lumbar, 
right testicular or ovarian, renal, right suprarenal, right 
inferior phrenic, and hepatic veins. 

Lymph Glands. — During the dissection of the abdomen 
the student has noticed numerous lymph glands. These 
may be grouped in the following manner ; — (l) The 
external iliac lymph glands , about ten in number,* arranged 
on the medial and lateral sides of the external iliac ves** 
sels; (2) the common iliac lymph glaipds, about six in 
number, lying behind and on the sides of the e®mmm 
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iliae artery ; and (A) the lumbar lymph glands y situated 
in front of* and beUad the inferior vena oava aad also 
on the left side of the abdominal aorta. They have been 
described with the vessels in connection with which they 
are found. • 

II. MUSCLES AND FASCIAE. 

The Fascia lliaca covers the iliacus and psoas major 
muscles. It is attached laterally to the inner lip of the 
eafgt df the ilium, medially to the brim of the lesser pelvis, 
tnferiotfly it is attached to the inguinal ligament lateral 
to the external iliac vessels being continuous with the 
fascia transversalis ; while behind the external iliac ves- 
sels it is prolonged into the thigh as the posterior wall 
of the femoral sheath. Superiorly above the level of the 
ilkc crest it is prolonged over the. psoas major muscle only 
as the pxoaft sheath. This sheath is attached medially 
to the intervertebral fihro-cartilages and the contiguous 
prominent margins of the bodies of the lumbar vertebra? 
by a series of fibrous arches ; laterally it is continuous 
with the fascia covering the quadratus lumborum; 
superiorl}- it forms the thickened arched band called the 
medial lumbo-coittal arch. 

The Fascia covering the Quadratus Lumborum 

covers the muscle anteriorly. It is attached medially 
to the front of the transverse processes of the lumbar 
vertebra? where it is continuous with the psoas sheath ; 
laterally it is continuous with the anterior layer of the 
1 umbo-dorsal fascia ; below it is attached to the ilio-himbar 
ligament and the contiguous part of the iliac crest $ and 
above to the tip and the lower border of the twelfth rib 
fosmittg ‘the thickened arched band called the lateral 
hmbo~cwtal arch. - M m 

*Jj%e Ffeo&ft Major (Psoas magnus) arises (1) from the 
surfaces of the transverse procesi^$*f all the . 
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lumbar vertebra?, (2) from the interveWebral fibr^arti- 
lages and the adjacent prominent margins of the badger 
of the twelfth thoracic and all the lumbar 1 vertebrae* mid 
(8) from the tendinous arches which* bridge nver the 
lumbar vessels along the sides of the bodies of the lumbar 
vertebrae. The muscle passes along the brim *of the leaser 
pelvis, receives the* insertion of the iliaeus on the lateral 
side of its tendon and is inserted into the lesser trochanter 
of the femur. Nerve supply . — It is supplied by branches 
from the second and third Jumbar nerves, * / 

The Psoas Minor (Psoas parvus) is sometimes present. 
It arises from the intervertebral fibrocartilage between 
the twelfth thoracic and first lumbar vertebrae and from 
the contiguous margins of those vertebrae. * The muscle 
fibres soon end hi a long tendon which passes along the 
front and medial aspect of the psoas major to be inserted 
into the iliopeetrneal eminence, pecten pubis and iliac 
fascia. It is supplied by a branch from first lumbar nerve. * 
The Iliacus arises (1) from the ala of the sacrutn, 
(2) from thoanterior sacro-iliac? and llio-lumbar ligaments, 
and (8) from the upper part of the iliac fossa aiid the ’ 
inner lip of the iliac crest. It is inserted (1) into the 
lateral side of the tendon of the psoas major, (2) into 
the lesser trochanter of the femur iu Common with the 
tendon of the psoas major, and (8) into the surface of 
bone below the lesser trochanter. It is supplied by 
branches from the femoral nerve. 

The Quadratus Lumborum arises (1) from the ifio* 
lumbar ligament, (2) from the adjacent part ed the iliac 
crest, and (8) from the tips of the transverse processes 
of the lower two or three lumbar vertebras?. It is inserted 
(I) into the medial half of the lower border of the last rib 
and (2) into the tips of |he transverse processes of the 
upper three or four lumbar^vertebrav from 

the twelfth thoracic and first and second lumbar nerv’Cs.* 

» ..'A '* « 
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MI. NERVES, * ' 

Sympathetic Nerve. — Xhe general plan of arrange- 
ment of the sympathetic system of nerves should be under* 
stood * foy <the student. It consists of a series of ganglia 
which are connected by intervening* cords extending from 
file first cervical vertebra to the coccyx* From this, 
gattgliated cord communicating branches are given off 
to the cranial and spinal nerves as also branches to the 
viscera along blood-vessels forming plexuses upon them. 

The lumbar portion of the sympathetic nerve is conti- 
nuous above with the thoracic portion behind the medial 
lumbo-costal arch. It is placed on the bodies of the lumbar 
vertebrae along the medial border of the ^>soas major 
muscle. On the right side it lies behind the inferior vena 
cava and on the left side it lies to the left of the aorta. 
Below it becomes continuous with the pelvic portion of 
the sympathetic by passing behind the common iliac 
artery. In the lumbar portion usually four ganglia Mill 
be noticed, from which grey rami communicantes pass 
laterally and branches ol distribution pass medially* 
The grey rami communicantes, one from each ganglion, 
pass from all the four ganglia to the corresponding lumbar 
spinal nerves. The first and second and sometimes the 
third lumbar spinal nerves send xvhite rami communi- 
cantes to the corresponding ganglia. The rami accompany 
the lumbar arteries. The branches of distribution arc 
many filaments which pass medially to form chiefly the 
aortic plexus, but some pass downwards to join the hypo- 
gastric plexus. 

Remove the psoas major muscle piecemeal on one 
side tpVxpose the anterior primary divisions of the lumbar 
nerves which pass through it. Trace these nerves to the 
formation *of the lumbar plexus. Trace the lumbar ves- 
sels'fhfther iateralwards* 
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LomlMur PImcus. — T he anterior divisions of lumbar 
nerves are five in number. A branch from the twelfth 
thoracic ngrvc joins the first lumbar. This .eotnmumeab- 
ing branch together with the anterior divisions.. of the 
upper three lumbar nerves and a part of the anlMl# divi- 
sion of the fourth unite to form a series of loops fjwfrt the 
lumbar plexus. The remaining part of the fourth hffobar 
nerve unites with the anterior division of the fifth lumbar 
to form the lumbosacral tnmle which passes downwards 
to join the sacral plexus. The branches given -off from 
the lumbar plexus are : — 

(1) White rami communicantes, which pass from the 



Fig. 21 .TT-Thc lumbar plexus (after Cunningham). 


A. Twelfth rib. 

B. Qu&dmtm lumborum. 

C. lllacns. 

X). Psoas major*, 

1 . Lank thoracic nerve. 

9. Jtto-hypograstric nerve. 


3. lUo tmruiiwa nerve, \ 

4. Geni to -femoral nerve, 

A. Lateral femoral cutaneous nerve. 
(1. Femora* nme. * 

1 . Otrtnrator. 

ttMnbo-BKkemS trunk, » 
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upper two or three lumbar nerves to the coiretfpending 
sympathetic ganglia, , f o' 

(2) Mti&mlar branches. 7 -The psoas minor «is supplied 
from the first lumbar, the psoas major from the second 
and third “lumbar, the quadratics lumborum from the 
first* and second lumbar nerves. c ^ • 

(fi) The Mo-hypogastric nerve arises from the first 
lumbar nerve and appears at the lateral border of the 
jpsoas major at its upper part. It then passes obliquely 
wards and laterahvards across the quadratus liimbo- 
turn towards the iliac crest. Here it pierces the posterior 
part of the transversus abdominis and divides into a 
lateral and an anterior cutaneous branch. The former 
crosses the iliac crest to supply the gluteal region, while 
the latter has been traced to its destination. 

(4) The Mo-inguinal nerve arises from the first lumbar 
nerVe. It appears at the lateral border of the psoas major 
just below the ilio -hypogastric nerve. It then crosses 
the quadratus lumborum obliquely and near the front 
part of the -iliac crest perforates the transversus abdominis. 
Its subsequent course and distribution have been examined 
during the dissection of the anterior abdominal wall. 

(5) The genito-femoral nerve (genito-crural nerve) 
arises by two roots, one from the first lumbar and the 
other from the ventral division of the second lumbar. 
In passes through the psoas muscle and appears at its 
medial border. It then descends along the lateral aspect 
of the external iliac artery and divides into two branches, 
the external spermatic and lumbo-inguinal nerves. The 
external spermatic nerve (genital branch) crosses? the exter- 
nal iliac ‘artery to gain the abdominal inguinal ring, through 
which it passes to supply the cremaster muscle. In the 
female it passes with the round ligament of the uterus* 
The hwib&4nguinal nerve (crural branch) descends into the \ 
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thigh on the lateral side of th«d fernowl 
distribution to the skin' of the upper 
the thigh vdp be examined during the., disl^ion of 
the .inferior dffrfptnity. tm „ Vi , * *, f *,'• * ^ 

{6) The lateral femoral mtaneam neriw-t ^{fextefrihl 
cutaneous nerve) arises by two roots front the dorSiti 
divisions of the second and third lumbar nerves, . it passes 
through the psoas major arid emetges near the ' 
of its lateral border. It crosses the iliapus mu 
ly and then passes through the notch below the m 
superior iliac spine and behind the inguinal . ligament 
to the thigh. 



(7) The femoral nerve (anterior crural nerve) arises by 
three roots from the dorsal divisions of the second, third 
and fourth lumbar nerves. It appears at the lateral border 
of the psoas major and descends between it and the iliacus 
and gives branches to the latter muscle. It passes behind 
the inguinal ligament to the thigh. 


(8) The Mur atm nerve arises by three roots from the 
ventral divisions of the second third and fourth lumbar 
nerves. It pierces the medial border of the psoas major 
near the back part of the brim of the lesser pelvis and 
passes towards the upper part of the obturator foramen 
along the inner, surface of the wall of the leaser pelves. 
Through the obturator foramen it passes out of the pelvis 
accompanied by the obturator artery, 

(9) . The accessory obturator nerve is occasionally found. 

It arises either from the obturator nerve or from the third 
and fourth lumbar nerves. It passes downwards along the 
medial border* of ' the psoas major and readies the Hugh 
by crossing the superior ramus of the, os pubis. • , • • 

The anterior division of the last thormb mme give& 
a communicating twig to the first lumbar ■mmmimd then 
passes along the lower border of the acivss 
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the quadratus lumborum accompanied by the subcostal 
artery, 'M$&t the lateral border of the mu&cle it piereCs 
the transversus abdominis and then runts forwards between 
the transversus and internal oblique muscles in the anterior 
abdominal wall where its distribution has already been 
seen* 

The portions of the lumbar arteries covered by the psoas 
major are now exposed. They are four in number on 
either side and pass backwards to the intervals between 
the transverse processes where each artery gives off a 
dorsal branch. The dorsal branch passes backwards and 
opposite the intervertebral foramen gives off a spinal 
branch which enters the vertebral canal. The termina- 
tion of the dorsal branch in the muscles and skin of the 
back will be seen during the dissection of the back. 
The upper three lumbar ^arteries after giving off their 
dorsal branches pass behind the quadratus lumborum 
while the lower one passes in front of it. Their subse- 
quent course between the transversus and the internal 
oblique has been noted. 

In front of the roots of the transverse processes of the 
lumbar vertebra* a thin longitudinal vein is seen joining 
the lumbar veins. This is called the ascending lumbar vein 
and is continued on the right side as the azygos vein and 
on the left side as the hemiazygos vein. 

THE PELVIS. 

Separate the pelvis with the fourth and fifth lumbar 
vertebrae from the trunk and place the part on the table. 

Boundaries and Subdivision. — The pelvis is bounded 
behind by the sacrum and coccyx, in front and laterally 
by the two hip bones* Certain .ligaments, fascia; and 
muscles contribute to the formation of the pelvic wall, 

. . 1 # jpasteriorly the sacrotuberous and saerospinous 
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ligaments and the .two puifbrin.es muscles, aRterioriy 
the urogenital diaphragm* and laterally the obturator 
membrane and obturator internus muscle. The portion 
of the pelvic. eavity above the level of the pelvic . brim If 
called the greater pelvis (false pelvis). This jaart has 
been included in the dissection of the abdominal cavity* 
The portion of the general abdominal cavity which is 
situated below the brim is. called the lesser pelvis {-true 
pelvis) and the student should now engage himself with 
the dissection of the lesser pelvis. 


Lesser pelvis in the male. 

♦ 

The relative positions of the chief viscera are as fol- 
lows : — In ffbnt is the bladder with the prostate glahdk 
lying below it. Behind are the sigmoid colon and rectuin. 
Between the bladder and th<? rectum are the vesiculas 
seminales and the ductus defercntes. 

The Peritoneum as it lines the lesser pelvis has been 
traced in a general way with the vertical tracing of the 
membrane in the abdominal cavity. The disposition of 
the peritoneum and its fossae in the pelvis are now to be 
examined in detail. Traced along the posterior wall it 
encircles the sigmoid colon and holds it to the posterior 
wall by a loose fold called the sigmoid mesocolon. Lower 
down it covers the upper third of the rectum in front and 
at the sides but not posteriorly. . Further down it covers 
the middle third of the rectum only on its anterior aspect 
and thence is prolonged on to the superior surface of the 
bladder covering the upper ends of thesemmal vesicles. 
A depression Js seen on either side of the, rectum called 
the pararectal fossa. From the back part of the Superior 
surface of the . bladder at either end is a fold of peritoneum 
which extends backwards and lat eral wards towards the 
sacrutfn These folds are called the $acro~g#mtal folds (pos- 
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tenor false ligaments of the bladder). From the superior 
surface of the bladder the peritoneum is reflected laterally 
on to the lateral wall of the pelvis forming the false lateral 
ligaments of the bladder. On either side Of* the bladder 
a shallop peritoneal fossa is seen called the paravesical 
fossa. From the apex of the bladder the peritoneum is 
reflected on to the anterior abdominal wall covering the 
middle of umbilical ligament. This is called the middle 
umbilical fold (superior false ligament of the bladder)* 
The fossa lying between the rectum behind and the bladder 
in front is called the redo-vesical excavation . 

The pelvic fascia should now be displayed and studied* 
Detach the peritoneum from the right side of the pelvic 
wall towards the bladder and rectum. Next scrape away 
the extraperitoneal fatty tissue with the handle of the 
knife. The fascia lining the wall of the lesser pelvis is 
now seen. As the inferior extremity has been removed 
the obturator Cxternus muscle and the remains of the 
muscles attached to the ischium and the pubis can now 
be cleared away. Then snip through the ^pine of the 
ischium near the base with bone pliers and saw through 
the ischium along a line extending from the lower part 
of the small sciatic notch to the lower part of the obturator 
foramen. Next saw through the ischium along a line 
extehdmg from the upper part of the great sciatic notch 
to the upper part of the obturator foramen. The detached 
portion of bone should now be separated from the obtura- 
tor interims muscle which arises from its inner aspect. 
The muscle itself should be cleaned, its tendon is to be 
tied with a piece of string and drawn forwards. A good 
View of the outer Surface of the greater portion of the 
parietal pelvic fascia is thus obtained. 

The Pelvic Fascia is divisible into two portions, a 
jtorietal p6rtion which lines the wall of the lesser pelvis 
ahd a visceral portion which is prolonged on the viscera 



LESSER PETmS IN THE MALE * 

to support them* The parietal portion is subdivided 
into three parts according to its situation, Those ate 

(I) the fascia of the piriformis* (2) the fascia of the oh* 
turatoT internus and (3) the diaphragmatic part of, "the 
pelvic fascia. • . ■ 

(1) The fascia of the piriformis is the back part of the 
parietal layer covering the piriformis muscle. It is 
attached to the front of the sacrum medial to the anterior 
sacra] foramina. It is pierced by vessels ahd nerves 
which pass to the gluteal region through the great- sciatic 
notch. 

(2) The fascia of the obturator internus is the front 
part of the parietal layer covering the pelvic surface of the 
obturator internus muscle. Above it is attached to the 
back part of the ilio-pectincal line where it is contiguous 
with the iliac fascia. Further in front it recedes from 
the ilio-pectineal line following* the origin of the obturator 
internus and arches beneath the obturator vessels and 
nerve at the upper end of the obturator foramen farming 
the obturator canal. Traced further in front it is attached 
to the back part of the superior ramus of the pubis. 
Below it is attached to the falciform process of the sacro- 
tuberous ligament forming Alcock’s canal and to the 
inferior rami of the ischium and pubis. Then it bridges 
over the triangular gap between the inferior ischio-pubic 
rami of the two sides forming the superior layer of the 
urogenital diaphragm. Behind it is attached to the an- 
terior margin of the greater sciatic foramen and is continu- 
ous w ith the fascia of the piriformis* 

(3) The diaphragmatic part of the pelvic fascia covers 
both surfaces, of the pelvic diaphragm, i. e., the levator 
ani muscle. The layer that lines the inferior surface 
of the levator ani is called the analj'mcw * The student 
can examine it by looking into the ischio-rectai fossa of 
which it forms the medial boundary Vv It is attached 
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above to the obturator fascia along the line of origin of 
the levator ani muscle from it. Below it, passes to the 
margin of the anus following the insertion of the levator 
ani. The superior layer of the diaphragmatic fascia lines 
the upper surface Of the levator ani muscle, it is attached 
above to the obturator fascia along a whitish line Called 
the white line. This white line may be examined from its 
inner and outer aspects. By pulling the detached ischial 
spine backwards it will be put on the stretch and will 
be seen to extend from the spine to the back part of the 
symphysis pubis a little above its lower end. Below the 
superior layer is attached along the line of insertion of 
the levator ani muscle. 

The visceral layer of the pelvic fascia or fascia endo * 
pelvina is the layer which passes medial wafds from the 
white line towards the pelvic viscera. It blends inferiorly 
near the white line with the superior layer of the dia- 
phragmatic fascia. Traced towards the median line it 
meets with the bladder in front, the rectum behind and the 
ductus deferens and vesiculae seminales in the intermediate 
space. Thus it is divisible into three portions ; viz., 
(a) a vesical layer, ( b ) a rectal layer, and (c) a recto- 
vesical layer. 

The vesical layer passes medialwards to the front and 
lateral aspects of the bladder. If the bladder is pulled 
backwards it will be found to extend from the back part 
of the quadrilateral portion of the pubis to the bladder 
as a thickened band called the true anterior ligament of the 
bladder. If the bladder is pulled to the left the vesical 
layer will be seen to be attached to the lateral surface of 
the bladder as a thickened band called the trpe lateral 
ligament of the bladder . In males the vesical . layer is 
prolonged on the prostate gland as .its sheath. 

The rectal layer is the posterior portion of the visceral 
^ passes to the side of the rectum and i$ prolonged 
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on ft as a tubular sheath to the anal canal to be conldppoup 

with the anal fascia below. . . . ' , 

The rectd-vesical layer is the intermediate portion of the 
visceral layer which passes medialwards between the 
Madder in front and the rectum behind . 1 At the lateral 
border of the vesiculse seminales and the ductus deferentes 
it splits into two* laminae, an upper anda lower, which 
enclose those structures. At their medial border the two 
lamina: reunite to be continuous with the similar reunited . 
layer of the opposite side. The splitting at tire lateral 
border of the vesiculse seminales can be demonstrated by 
incising the rectovesical layer at that line. ■ • ‘ ’ 

Sigmoid Colon (Pelvic colon) — Its position and attach- 
ment to the pelvic wall by sigmoid mesocolon have been 
examined. * 

The Rectum begins opposite the third sacral vertebra 
and descends along the front of the sacrum and coccyx 
with its concavity forwards (sacral flexure). Below the 
tip of the coccyx on a level with the apex of the prostate 
gland it curves backwards with its convexity to the front 
(perineal flexure) to end in the anal canal. At its upper 
third it is covered in front and at the sides by peritoneum ; 
its middle third is covered in front only. Its lower third 
is uncovered by peritoneum as the membrane is reflected 
on to the vesiculse seminales and bladder in the male ’and 
to the posterior vaginal wall and uterus in the female. 
Posteriorly the rectum is in relation with the sacruih and 
coccyx to which it is connected by loose areolar tissue ; 
anteriorly it has in the male the base of the bladder, 
the ductus deferentes, the vesiculie seminales Mod the 
prostate gland ; while in the female it is’ ; in r relatibh with 
the posterior wall of the vagina. C" ■ 

The Anal Canal is about an inch in length, jit begins 
opposite the apex of the prostate and ends at the anus. 
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It k devoid of peritoneum and coveted bv a portion of the 
rectal layer of the pelvic fascia. The canal is encircled 
by the sphincter ani intemus 1 and supported by the leva- 
to^es ani while the sphincter ani extemus surrounds it at 
it# termination. 

The Urinary Bladder is the receptacle for the urine, 
fts shape and position vary with the amount of fluid 
contained in it. When empty it is placed entirely within 
the pelvic cavity reaching as far as the upper border of 
the symphysis pubis ; when distended it protrudes into 
the abdominal cavity. The empty bladder presents for 
examination (1) a fundus or base (2) a vertex or apex, 
(8) a superior surface, (4) an inferior surface, (5) two 
lateral borders and (6) a posterior border. • The fundus 
or base is triangular, and directed towards the tectum. 
It is not covered by peritoneum and separated from the 
rectum by the rectovesical fascia, the ductus deferentes 
and the vesicuhe seminales. The vertex or apex i s directed 
forwards towards the upper border of the symphysis 
pubis and from it the middle umbilical ligament (urachus) 
extends along the anterior abdominal wall to the umbi- 
licus. The superior surface is covered by peritoneum and 
is in relation with the sigmoid colon and some coils, of the 
small intestine. The inferior surfer is directed down- 
wards and is not covered by peritoneum. It is divisible 
into a posterior or prostatic area, lying against the base 
of the prostate gland, from which the urethra issues ; 
and two infero-lateral surfaces which are separated from 
the symphysis pubis by a mass of fatty tissue ;c||M the 
retropubic pad. The lat eral border s form the lateral 
boundaries of the superior surface and the posterior border 
forms its posterior boundary. At the junction of the 
posterior and lateral borders are the openings^ ureters. 

\I^tend the bladder through one of W ‘ by a 

blow p|pe* 
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The distended Madder presents a fundus, a a 

postero-superior surface, an anteroinferior surfa^ anStwo 
lateral surfaces. The fundus is slightly lowered and the 
vertex m directed upwards -and forwards. The poster#* 
superior surface is directed upwards and backwards* 
The anteroinferior surface is directed downwards and 
forwards, is devoid of peritoneum, and rests against the 
pubic bones and anterior abdominal wall. The lateral 
surfaces are uncovered by peritoneum at their lower parts. 

The false ligaments of the bladder formed by the folds 
of peritoneum, viz., the two lateral, the superior, and 
the two sacro-genital folds have been described. Of 
the true ligaments , the two anterior and the two lateral 
have been studied in connection with the pelvic fascia ; 
while the middle umbilical ligament (urachus) has been 
noticed during the dissection of the anterior abdominal 
wall, 

A 

A. Lett ureter. 

B. Line of reflection of peri- 
toneum. 

C. External trigone. 

D. Urethra, 

E. Ejaculatory flUct of right 
side. 

• Fig. 22.-~J)issection -of the base of the 
showing the fwsMsoias seminales and ductus 
(after Buchs&an). 
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/ Uretars. — In the pelvis the ureter descends in front 
of th£ hypogastric artery to the level of the lower border 
of the great sciatic notch. » It then turns /nedialwards 
and is crossed by the ductus deferens. "Reaching the 
lateral angle of. the bladder the ureter pierces its wall 
and passes obliquely through the *wall for three-fourths 
of an inch before opening into the bladder. 

The position and relations of the prostate gland should 
now be 'studied. Clean the rectovesical fascia enclosing 
the ductus deferens and vesicula seminalis on the right 
side. Trace the ductus deferens towards the base of the 
prostate gland. 

The Prostate Gland is a conical body, about one and 
a quarter inches long from base to apex, apd one and a 
half inches broad from side to side. Its apex is directed 
downwards resting on the superior fascia of the urogenital 
diaphragm. Its base is directed upwards towards the 
bladder. Its anterior surface lies behind the symphysis 
pubis to which it is attached by the pubo-prostatic liga- 
ments or the anterior true ligaments of -the bladder. 
Divide these ligaments and note the dorsal vein of the 
penis entering the pelvis below the pubic arcuate liga- 
ment to join the pudendal plexus of veins covering the 
prostate gland. The posterior surface lies against the 
rectum and can be felt by passing the finger through the 
rectum. The lateral surfaces are embraced by the leva- 
tores ani. Note that the gland is invested by a prolonga- 
tion of the visceriil layer of the pelvic fascia which forms 
its sheath and that it is pierced posteriorly at its base by 
the ejaculatory ducts. It encircles the first part of the 
urethra. 1 ^ 

The Ductus Deferens (Vas deferens) has been examined 
in the abdominal inguinal ring through winch it enters 
the abdominal cavity lateral to the inferior epigastric 
artery. In the lesser pelvis it crosses the umtJilicid artery. 
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the obturator nerveand the ureter and turns #da; 

to the medial aide of the vesicula seminalis. ’ Sere\it;4a 
enclosed by the rectovesical fascia and presents a 1 ' d|iaba* 
tion called the ampulla. Then it becomes narrow and 
joins the duct of the seminal vesicle to form tlje ejom$d~ 
tory dud . , The ejaculatory duct passes downward^ to the 
base of the prostate. Its course through the prostate 
and opening into the urethra will be seen later pn* 

. The Vesicular Seminales are two sacculated reservoirs 
for the fluid secreted by the testis, viz., semen. Each 
vesicle is about two inches and a half in length. Its 
anterior surface is in contact with the fundus of the bladder. 
Its posterior surface rests on the rectum from which it is 
separated by the rectovesical layer of the pelvic fascia. 
Its upper end is broader and directed £ upwards and 
lateralwards. Its lower end? is constricted and terminates 
in a duct which joins the ductus deferens to from 
ejaculatory duct. 

The dissector should now display the hypogastric 
artery and i^s branches on the left side, For this purpose 
the peritoneum is to be peeled off and the blood vessels 
are to be traced. In clearing the pelvic fascia the branches 
of the sacral nerves are to be preserved. 

The Hypogastric Artery (Internal iliac artery) arises 
opposite the lumbo-sacral articulation from the bifurca- 
tion of the common iliac artery.* It passes to the upper 
margin of the greater sciatic foramen and then divides 
into an anterior and a posterior division. Anteriorly 
it is covered by peritoneum and crossed by the ureter, 
while posteriorly are the hypogastric vein and the lumbo- 
sacral nerve trunk. Lateral to it are the external iliac 
v^in, the psoas major muscle and the obturator • nerve* 
In the foetus the hypogastric artery is twice the size of the 
external iliac artery and ascends on the bhek 'part of the 
anterior abdominal Wall to the umbilicus, where it meets 
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with its fellow of the opposite side, The two hypogtetrie 
arteries pass through the umbilicus to the placenta along 
the umbilical corf and are now called th e umbilical 
arteries . After birth the pelvic portion of the hypogastric 
artery remains patent and forms the hypogastric artery 
and its superior vesical branch. The remainder of the 
vessel along the abdominal parieties up to the umbilicus 
is converted into a fibrous cord, called the lateral umbilical 
ligament (obliterated hypogastric artery). 

Branches of the Hypogastric Artery, — From the 
anterior division three visceral branches viz., the superior 
vesical, the inferior vesical and the middle haemorrhoidal, 
and three parietal branches viz., the obturator, the internal 
pudendal and the inferior gluteal are given off. From 
the posterior division three parietal branches viz., the 
iliodumbar, the lateral sacral, and the superior gluteal 
are given off. 

The Superior Vesical Artery is the pelvic part of the 
hypogastric artery which remains patent and extends 
to the side of the bladder. It gives off many sipall branches 
which supply the upper part of the bladder. From one 
of these branches a small twig, the artery to the ductus 
deferens 9 is given off which accompanies the duct to the 
testis. 

The Inferior Vesical Artery usually arises in common 
with the middle hemorrhoidal. It supplies the fundus 
of the bladder, the vesicula seminalis, the ductus deferens 
and the prostate. 

The vesical veins commence in a venous plexus called 
the vesical plexus. This plexus is situated on the inferior 
surface of the bladder surrounding the base of the prostate 
gland. < The vesical veins terminate in the hypogastric 
vein. 

The Middle Hmmorrhoidal Artery usually arises in 
common with the inferior vesical. It supplies the wall 
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of the rectum and ahastomoses with the superior and 
inferior hsemorrhoidal arteries. 

Minute nerve filaments from the pelvic plexus accom- 
pany these *visceral branches of the hypogastric artery. 

The middle hemorrhoidal vein begins in a venous plexus 
called the h&nwrrhqidal pletms* This plexus consists 
of two parts an internal and an external. The internal 
part will be seen in the submucous tissue of the rectum. 
The external part surrounds the muscular cOat of the 
rectum and is drained at its upper part by 4hf& superior 
hemorrhoidal vein and at its lower part by the inferior 
hemorrhoidal vein. The intermediate portion of the 
plexus is drained by the middle haemorrhoidal vein which 
opens into the hypogastric vein. 

The Obturator Artery passes downwards and forwards 
along the lateral wall of the lesser pelvis to the obturator 
canal at the upper part of the obturator foramen. In 
the pelvis it gives off some iliac branches to the iliac fossa 
which supply the bone and the iliaeus ; and a pubic branch 
which ascends along the back part of the os pubis and 
anastomoses with the pubic branch of the inferior epi- 
gastric artery. The further course and distribution of 
the obturator artery outside the pelvis will be seen during 
the dissection of the inferior extremity. The companion 
vein opens into the hypogastric vein. ;if 

The Interna] Pudendal Artery (Internal pudic artery) 
passes downwards and lateralwards in front of the piri- 
formis to the lower part of the greater sciatic foramen. 
It issues out of the pelvis between the piriformis and the 
coceygeus. The companion vein opens into the hypogas- 
tric vein. 

The Inferior Gluteal Artery (Sciatic artery) passes 
downwards to the lower part of the greater sciatic foramen 
and issues put of the pelvis between the piriformis and the 
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Fig. 28.— Right side of the interior of the male pelvis 
showing the branches of the hypogastric artery and the sac- 
ial and pudendal plexuses of nerves. (Modified fromTestut). 


Symphysis pubis. 
Obturator ertenma, 
Hieon. 

Fsoaa. 

Levator ant. 

Bulb. 


1. Abdominal aorta. 

2 * Common iliac artery. 

3. External Jttao artery. 

4. Hypogastric artery- 
0. Hio-Iumbar artery. 

C Lateral sacral artery. 
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7* Superior gluteal artary. • 

6. Interior rerioftl artery. 

0* Interior gluteal artery. 

10. Internal pudendal artery. 

11. Obturator artery. 

10. Interior epigastric artery. 

13* Deep circumflex iliac artery- 

14. Lateral femoral outftdeoue 

nerve. 

15. Genito-femorai nerve. * 

16. Fifth lumbar nerve. ' 

17. Lumbo-aaeral nerve trunk. 

1 K Second sacral nerve. 

10. Third sacral nerve. 

20. Fourth sacral serve. 

21. Filth sacral nerve. 


00. Superior gtetealnwro. 

03. Branch from the ganglion of 
sympathetic to the wowtf nerve. 

04. Branches to the vtsrara. 

36* Nerve to levator ant 

36. Haemorrhoid*! branch of pudenda# 
aanra 

27. Pudendal nerve. ♦ 

28 . inlertdrgtttteal nerve. 

38. Lateral poetratoeterotai nerve. 

30. Medial posterior scrotal serve. 

31. Nerve to bulb Of the urethra. 

32. Long perineal branch, 

33. Boreal nerve of penis. v 

34. Obturatra nerve. 


coccygeus. Its companion vein opens into the hypogastric 
vein* 

The Ilio-lumbar Artery passes upwards behind the 
obturator n%rve, the external iliac vessels and the psoas* 
major muscle. Behind the muscle it divides into a lumbar 
branch and an iliac branch. The lumbar branch supplies 
the psoas major and quadratus lumhorum muscles and 
anastomoses with the lowest lumbar artery. It sends 
a spinal branch through the intervertebral foramen 
between the fifth lumbar vertebra and the sacrum. The 
iliac Irranch supplies the ilium and the iliacus and anas* 
tomoses with the deep circumflex iliac artery near the 
crest of the ilium. The ilio-lumbar vein opens into the 
common iliac vein. 

The Lateral Sacral Artery is either a single trunk or 
consists of two branches, an upper and a lower. It des* 
eends in front of the piriformis and the sacral nerves lateral 
to the anterior sacral foramina to the tip of the coccyx, 
where it anastomoses with the middle sacral artery. 
Opposite tjie anterior sacral foramina it gives off spinal 
branches which supply the contents of the sacral caj)al and 
pass out of the canal through the posterior sacral foramina 
to supply the muscles on the back of the sacrum. The 
companion veins open into the hypogastric vein. 



ABDOMEN 


m 


The, Superior Gluteal Artery (Gluteal artery), is the 
continuation of the posterior division of the hypogastric 
artery. It descends between the lumbosacral nerve trunk 
and the first sacral nerve and issues out of the pelvic cavity 
through the greater sciatic foramen above the piriformis. 
The companion vein opens into the hypogastric vein. 

Middle Sacral, Artery. — Its origin has been seen during 
the dissection of the abdominal cavity. It descends 
in front of the sacrum along the middle line to the tip 
of the coccyx, where it supplies the glomus coccvgeum. 
On either side it anastomoses with twigs from the lateral 
sacral artery. Its companion vein opens into the left 
common iliac vein. 

The Superior Hsemorrhoidal Artery is the terminal 
branch of the inferior mesenteric artery. *It descends 
through the sigmoid mesocolon and on reaching the rectum 
divides into two branches. These branches descend one 
on either side of the rectum and give twigs which pierce 
the muscular coat and anastomose in the submucous coat 
with the middle and inferior hsemorrhoidal arteries. 
The superior hsemorrhoidal vein drains the blood from the 
upper end of the hemorrhoidal plexus and terminates 
in the inferior mesenteric* vein. Some rectal lymph glands 
will be seen accompanying this vein. 

The Hypogastric Vein (Internal iliac vein) is formed 
by tributaries corresponding to the branches of the hypo- 
gastric artery except the ilio-lumhar vein. It lies behind 
the hypogastric artery and joins the external iliac vein 
to form the common iliac vein. 

Lymph Gland* of the Pelvis. — Usually three groups 
of lymph glands are seen in the pelvis. (1) The hypo- 
gastric ^glands are found to surround the hypogastric ves- 
sels. (2) The sacral glands lie along the middle and lateral 
sacral, vessel*. (8) The rectal glands are seen in relation 
to tfce superior hasmorrhoidal vessels, , 
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The floor of the pelvis should next be examined. It 
is formed by two muscles on each side. These $re the 
levator ani and the coccygeus. 

The Levator Ani arises (1) from the posterior surface 
of the quadrilateral part of the superior ramtvi of the os 
pubis, (2) from the* white line of the pelvic fascia and 
(8) from the pelvic surface of the ischial spine. The 
fibres are directed downwards and backwards. The 
muscle is inserted by its posterior fibres into (I) the side 
of the lower part of the coccyx, and into (2)' a median 
raphe called the ano- coccygeal raphe extending from the 
coccyx to the* anus. By its intermediate fibres it is inserted 
into (8) the side of the anal canal between the internal 
and external sphincter muscles blending with the longi- 
tudinal fibres of the gut. By its anterior fibres it is inserted 
into (4) the sides of the prostate gland and (5) the central 
tendinous point of the perineum. The anterior fibres 
which enclose the prostate are named the levatores prostata*. 

The levator ani is supplied by a branch from the fourth 
sacral nervle and by the perineal branch of the pudendal 
nerve. 

The Coccygeus is situated behind the levator ani. 
It arises from the pelvic surface of the ischial spine and 
sacro-spinous ligament. It is inserted into the side of 
the last piece of the sacrum and the upper part of the 
coccyx. It is supplied by a branch from the fourth and 
fifth sacral nerves. 

The student should now dissect the nerves and 
nerv e plexuses of the pelvis. The portion of the gangliated 
trunk of the sympathetic In the pelvis and the pelvic 
plexuses of the sympathetic should be studied. The 
lumbosacral nerve trunk and the anterior primary divi- 
sions of the five Sacral nerves as also the coccygeal nerve 
should be examinee!. 
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The Gaagliated Trunk of {be Sympathetic is seen in 
the pelvis in front of the sacrum medial to the anterior 
sacral foramina and has upon it four or five ganglia* 
Lower down, the trunks of both sides converge and unite 
in front of the coccyx in a single minute ganglion called the 
ganglion impar . Grey rami comnmnicantes pass from the 
ganglia to the sacral and coccygeal nerves* Some fila- 
ments from the upper ganglia join the pelvic plexus 
and others accompany the middle sacral artery. From 
the ganglion impar filaments are distributed to the glomus 
coccygeum (coccygeal body) which is a small body of the 
size of a small pea situated in front of the tip of 
the coccyx. 

Sympathetic Plexuses in the Pelvis. — The hypo- 
gastric plexus is the continuation downwards o*f the aortic 
plexus and is joined by filaments from the lumbar ganglia. 
It is situated in front of the body of the last lumbar ver- 
tebra between the two common iliac arteries. Below it 
divides into two lateral portions called the pelvic plexuses- 
which descend at the sides of the rectum.. They are 
joined by visceral branches from the third and fourth 
sactal nerves and by a few' filaments from the upper two 
sacral ganglia of the sympathetic* Each pelvic plexus 
gives off branches to the pelvic viscera* These branches 
follow the course of the arteries of the pelvis and form 
subsidiary plexuses w'hich supply the rectum (hcrmor* 
rhoidal plexus) ; the bladder, the ductus deferentes and the 
seminal vesicles (vesical plexus) ; and the prostate gland 
(prostatic plexus ). From the prostatic plexus branches 
pass forwards beneath the pubic arch to the penis and 
are called the cavernous nerves . 

The Sacral Plexus is formed by the union of the lumbo- 
sacral trunk, the anterior division of the first sacral nerve 
and the greater portions of the anterior divisions of the 
second and third sacral nerves. It lies on the piriformis 
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Fig. 24. — Diagram of the sacral, pudendal and 
coccygeal plexuses (after Ellis). 


A. Lumbo-saoral nerve trunk. 

B- First sacral nerve. 

C. Second sacral nervo, 

D. Third sacral nerve, 

S. Fourth sacral nerve. 

F. Fifth sacral nerve. 

0. Ooeoysroal nerve. 

1. Great sciatic nerve. 

3, Posterior femoral cutaheous 
nervo 

3, Pudendal nerve. 

4. Superior gluteal nerve. 


5. Inferior Rluteal nerve. 

6. Branch to piriformis, 

7. Nerve to obturator infcernua, 

8. Nerve to quadratut femori*. 

9. Visceral . branches . of third and 

fourth sacral nerves. 

10. Branch to tevatoT aoU 

11. Brunch to ooooygeu*. 

12. Perineal brsnetr of fourth Sacral 

herve. 

13. Perforating cutaneous branch. 
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muscle covered by the parietal pelvic fascia. TJ»e bran* 
ches given off from the plexus are : — 

(1) The Superior Gluteal Nerve wbich arises from 
the posterior aspect of the lurn bo-sacral trunk and the 
first sacral *nerve. It leaves the pelvis with the superior 
gluteal vessels through the upper part of the greater 
sciatic foramen above the piriformis. 

(2) The Inferior Gluteal Nerve arises from the pos- 
terior aspect of the lumbo-sacral trunk and the first and 
second sacral nerves. It leaves the pelvis through the 
greater sciatic foramen below the piriformis. 

(8) The Posterior Femoral Cutaneous Nerve (Small 
sciatic nerve) arises from the second and third sacral 
nerves and leaves the pelvis below the piriformis". 

(4) The Nerve to the Obturator Internus arises from 
the front aspect of the lumbo-sacral trunk and the first 
and second sacral nerves. It leaves the pelvis below the 
piriformis. After giving a branch to the gemellus superior 
it crosses th^ ischial spine, reenters the pelvip through the 
lesser sciatic foramen and reaches the pelvic surface of the 
obturator internus. 

(5) The Nerve to the Quadratus Femoris arises from 
the front aspect of the lumbo-sacral trunk and the first 
sacral nerve. It leaves the pelvis below the piriformis 
and supplies the gemellus inferior and quadratus femoris. 

(6) The Nerve to the Piriformis arises from the second 
sacral nerve or from the first and second sacral nerves* 
It enters the piriformis on its anterior surface. 

(7) , The Seiatic Nerve (Great sciatic nerve) is the 
largest nerve in the body. It arises from the lumbo* 
s^eral trunk and from the first three sacral nerves. It 
Jeeves the pelvis below the piriformis. 

The Pudenda! Plexus is not sharply demajpeated from 
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the sacral plexus. In feet the sacra] and pudendal 
plexuses were formerly described as parts of one ahd the 
same plexus, viz., the sacral plexus. It k t formed by the 
remaining portions of the second and third sacral nerves* 
together with the greater portion* of the fourth sacral* 
nerve. The branches# given off from the pudendal plexus 
arc : — 

(1) The Visceral Branches which arise from the 
third and fourth sacral nerves. They supply the bladder 
and rectum and communicate with the pelvic plexuses 
of the sympathetic. 

(2) The Perforating Cutaneous Nerve arises from* the 
posterior aspects of the second and third sacral nerves. 
It pierces the sacrotuberous ligament and appears at the 
lower border of the gluteus maximus. 

(3) The Pudendal Nerve (Pudic nerve) arises from 
the second, third and fourth sacral nerves. It leaves the 
pelvis between the piriformis and coccygeus muscles. 

(1) The Muscular Branches arise from the fourth* 
sacral nerve and supply the levator ani, the coccygeus 
and the sphincter ani extern us. 

The Coccygeal Plexus is formed by a filament from the 
fourth sacral nerve, the fifth sacral nerve and the coccygeal 
nerve. From this plexus a few filaments proceed to 
perforate the sacrotuberous ligament and supply the 
skin of the coccygeal region. Twigs from the fifth sacral 
nerve supply the coccygeus. 

Detach the crura of the penis from the pubie bones. 
Kcmove tKfi rectum and the bladder together with the- 
prostate gland and penis in one mass by a circular cut 3 
around those structures. The vesichfe 4 Seminales and 
the ductus defererrtes will remain attached to the prostate 

by the ejaculatory ducts and the divided ureterrWUJ 

# 
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remain attached to the bladder. Two muscles in the 
pelvic wall, the obturator intemus and the piriformis, 
are now fully exposed and require to be studied. 

The Obturator Intemus arises (1) from the inner 
surface of the inferior rami of the ischium and os pubis 
around the obturator foramen, (2) from the pelvic surface 
■of the medial part of the obturator membrane, (&) from 
the pelvic surface of the hip bone behind the obturator 
foramen as far as the greater sciatic notch and (4) from the 
lateral surface of the obturator fascia. From these origins 
the fibres converge to a tendon which passes out of the 
pelvis through the lesser sciatic foramen. In the gluteal 
region this tendon receives the insertion of the gemelli 
muscles and becomes inserted into the front* part of the 
medial surface of the greater trochanter of the femur. 
The surface of the tendon in contact with the margin of 
the lesser sciatic notch is marked with furrows which play 
over the smooth cartilage-coated ridges on the bone under- 
neath. A special branch from the sacral plexus supplies 
the obturator intemus muscle. 

The Piriformis arises (1) from the sacrum between the 
upper four anterior sacral foramina and from the grooves 
passing lateral wards from these foramina, (2) from the 
hip bone where it forms the upper border of the greater 
•sciatic notch, and (8) from the sacrotuberous ligament. 
Its insertion into the upper border of the greater trochanter 
of the femur will be seen during the dissection of the 
gluteal region. It is supplied by a branch from the sacral 
plexus. 

Remove the obturator internus muscle from the surface 
-of the membrane closing the obturator foramen on the 
left side. 

The Obturator Membrane is an oval membrane attached 
to the circumference of the obturator foramen except 
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at its tipper part where a gap is left through which the 
obturator vessels and nerve pass. This is the abtwroipt 
canal. The membrane gives origin to ihe Obturator 
internus muscle on its pelvic surface and to the obturator 
externus muscle on its lateral surface* 

Structure of the Bladder. — The wall of the bladder 
consists of four coats, serous, muscular, submucous arid 
mucous. Distend the bladder by a blow pipe through 
one of the ureters and examine the coats. 

The serous coat is derived from the peritoneum. It 
provides only a partial covering and has been described. 

The muscular coat consists of three layers (a) the 
external layer, consisting of longitudinal fibres which 
arise from the posterior surface of the quadrilateral part 
of the superior ramus of the os pubis and the base of the 
prostate gland close by. They encircle the bladder in a 
longitudinal manner across the inferior surface, the vertex, 
the superior surface and the fundus, and come back to the 
base of the prostate to which they are attached. At the 
sides of the. bladder the fibres pass obliquely. This ex- 
ternal layer is called the detrusor urinev muscle. ( b ) The 
iMddle layer consists of circular fibres which are arranged 
obliquely. These circular fibres are specially developed 
around the internal uretheral orifice forming the sphincter 
vesic.cc t ( c ) The internal layer consists of longitudinal 
fibres which are thinly developed. 

The submucous coat consists of areolar tissue in which 
the vessels and nerves ramify prior to their entrance into 
the mucous membrane. 

Open the bladder by making an incision from the 
vertex along the inferior surface to the middle of the base 
of the prostate gland. Enlarge the incision backwards 
along the superior vSurfaec of the bladder. 

The mucous membrane is thrown into iriregular folds 



130 


ABDOMEN 


except over a triangular area at the fundus of the bladder* 
Thes$ folds disappear during distension* 

Interior of the Bladder. — The internal urethral orifice 
is situated at the most dependent part of the bladder at 
the base of the prostate gland. The mucous membrane 
behind the internal urethral orifice is slightly raised by 
a thickening of the underlying submucous tissue. This 
elevation is called uvula vesica : . The orifices of the ureters 
are slit-like openings situated about an inch behind the 
internal urethral orifice at the postero-lateral angles of 
the bladder. Pass a bristle and note the oblique course 
of the ureters through the wall *of the bladder for nearly 
three fourths of an inch. Between the orifices of the 
ureters is a transverse linear elevation of the mucous 
membrane called the torus uretericus. The trigonum 
vesiew is the triangular space having its apex at the internal 
urethral orifice and its base at the torus uretericus. Its 
side$ are formed by two lines joining the orifices of the 
ureters with the internal urethral orifice. The mucous 
membrane of the trigone is smooth and never thrown into 
folds as the submucous tissue here is not lax and the 
mucous membrane is firmly attached to the muscular 
coat. 

Prostate Gland. — Next clean the prostate gland. 
Remove the fascial investment which envelopes it and 
forms its sheath. The pudendal plexus of veins is now 
exposed covering the anterior and lateral surfaces of the 
gland. This pelxus communicates above with the vesical 
plexus of veins situated between the base of the prostate 
gland and the bladder. Its communication with the 
dorsal vein of the penis has been noted. Clean this venous 
plexus, and expose the fibrous capsule which surrounds the 
gland and is quite distinct from its sheath. Note that the 
urethra is coming out of the prostate gland on the anterior 
surface close to the apex of the gland and that on the * 
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posterior surface an indistinct vertical groove along the 
middle line indicates the subdivision of the gland into two 
lateral lobes . But anteriorly these two lobes are continu- 
ous. Trace the ejaculatory ducts to their points of entrance 
into the posterior part of the base of the prostate. These 
ducts pass downwards and forwards through the subs- 
tance of the prostate to open into the floor of the urethra. 
These openings will be seen when the urethra is opened 
up. Between the points of entrance of the ejaculatory 
ducts a portion of the prostate is demarcated which consti- 
tutes its middle lobe . Structurally the prostate gland 
consists of unstriated muscle fibres and glandular tissue. 

Open up the urethra from the internal urethral orifice 
to the external urethral orifice in the middle line along 
the anterior surface of the prostate and between the two 
corpora cavernosa penis. 

The Urethra extends from the internal urethral orifice 
in the bladder to the external urethral orifice at the end 
of the glans penis. Its length is variable, being usually 
eight to nipe inches. It is subdivided into three portions, 
the prostatic, the membranous and the cavernous. 

The prostatic portion is surrounded by the prostate 
gland. It is about one inch and a quarter in length and the 
widest and most dilatable part of the urethra. From 
above down it is spindle-shaped being dilated in the 
middle and narrow at either end. It is nearer the anterior 
than the posterior surface of the prostate gland. In its 
posterior wall or floor is a longitudinal ridge called the 
urethral crest (verumontanum) formed by a raising up of 
the mucous membrane. It is about three-fourths of an 
inch in length. On either side of the crest is a depres- 
sion called the pm static sinus in the floor of which minute 
orifices are seen. These are the openings of the ducts 
of prostatic glands. Below the most prominent part of 
the crest is the opening of a blind pouch called the-pros- 
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tatic mricte (sinus poeularis). This pouch is directed 
upwards and backwards and is about one-fourth to half 
an inch in length. Just within the lateral margins of the 
opening of this pouch are seen the minute slit-like orifices 
of the ejaculatory duets. The prostatic pouch corres- 
ponds developmental^ to the uterus and vagina in the 
female. 


A. Opening of ureter. 

B. Trigonum vesica*. 

C. Uvula vesicas. 

D. Urethral crest. 

1<\ Prostatic utricle. 

G. Opening of ejaculatory duct, 

H. Section of prostate. 

I. Membranous part of urethra. 

J . BulbO' urethral gland. 

K. Crus penis. 

L„ Portion of the bulb. 

M. Commencement of bulbous 
portion. 

N. Section of crus penis. 

O. Opening of duct of bulbo- 
urethral gland. 

P. Cavernous portion of urethra. 

Figt 25 . — The bulbous, membranous and prostatic 
siretbra and portion of the bladder laid open from above 
Wilson). 
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The membranous portion extends from the prostate 
gland to the commencement of the cavernous 
of the urethra. It is about three-fourths of an inch in 
length and is the shortest and narrowest portion of the 
urethra (with the exception of the external urethra! 
orifice). It passes downwards and forwards, lies between 
the two layers of the urogenital diaphragm and is com- 
pletely surrounded by the sphincter urethrae membranaceae* 
The cavernous portion (spongy portion) is about six 
inches in length and extends from the inferior fascia of the 
urogenital diaphragm to the external urethral orifice* 
It traverses the corpus cavemosum urethrae and presents 
two dilatations, one in the bulb, and another in the 
glans penis called the fossa navicularis . When attached 
to the body the cavernous portion at first passes forwards 
and upwards in front of the symphysis pubis and then 
bends downwards and forwards. The minute openings 
of the bulbo-urethral glands are seen in this portion 
of the urethra about an inch in front of its commencement 
at the membranous portion. Besides these there are many 
minute pit like recesses called urethral lacuna One of 
these is bigger than the rest and is situated in the roof 
of the fossa navicularis. It is called the lacuna magna. 

The external urethral orifice is a vertical slit and fc the 
narrowest part of the canal. * 

Structure of the Rectum and the Anal Canal* — The 
rectum and the anal canal have the same coats as the 
colon. The serous coat is formed by peritoneum and has 
been noted. The anal canal which is devoid of perito- 
neum receives instead a prolongation of the visceral layer . 
of the pelvic' fascia. In the muscular coat r the longitudinal 
muscular fibres are spread over the whole gut* and not 
collected into three bands as in the colon* Jo fcheana! 
canal the levator ani muscle is inserted on the longitudinal 
muscle fibres between the internal and external sphincters 
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of the anus. The circular muscular fibres form a thick 
layer and are specially thickened at the lower part of 
the anal canal to form the internal sphincter (mi. The 
submucous coat is loose and contains the blood-vessels 
including the haemorrhoidal venous plexus. The mucous 
membrane is thick and in the rectum presents three trans- 
verse folds -called plicfc tramversales recti (Houston’s 
valves). These are permanent folds and contain 
circular muscular fibres. One of them is situated along 
the right side of the rectum and the other two on the 
left side. The mucous membrane of the anal canal in 
its upper half is thrown into longitudinal folds called 
rectal columns (columns of Morgagni). The lower ends 
of these columns are connected by semilunar folds of 
mucous membrane called anal values . Outside each 
valve is a small pouch called the rectal sinus . The lower 
half of the anal canal is lined by cuticle prolonged from 
the margin of the anus. At the junction of the cuticle 
and the mucous membrane is a lighter coloured line 
called the white line . 

ARTICULATIONS OF THE PELVIS. 

The student should now study the articulations of 
the pelvis. These include (I) the lumbo-sacral (2) the 
sacro -coccygeal, (3) the coccygeal, (4) the sacro-iliac and 
(5) the pubic articulations. 

Lumbo-sacral Articulation* — The last lumbar vertebra 
articulates with the sacrum and the ligaments which 
connect together two typical vertebrae (see articulations 
of the trunk) are all seen in the lumbo-saeral joint. Thus 
(I, r fc 2) the anterior and posterior longitudinal ligaments 
(anterior and posterior common ligaments) are continued 
over the anterior and posterior surfaces of the body of the 
last lumbar and first sacral vertebrae. (3) The ligainenta 
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Fig. 26, — Ligaments of the pelvis (Sappey). 

1. Anterior longitudinal ligament 4. Anterior paoro-illao ligament, 

of vertebra. , r >. Sacro-tuberous ligament. 

2. Dio-lumbar ligament. 6. Sacro -spinous ligament. 

3. Dumbo-sacral ligament. 7. Fibro -cartilage of symphysis ptlbis. 

flava (ligameitta subflava) extends from the anterior aspect 
of the inferior border of the laminae of the last lumbar 
vertebra to the posterior aspect of the superior border 
of the laminae of the first sacral vertebra. (4) The arti- 
cular capsules surround the inferior articular processes 
of the last lumbar and the superior articular processes of 
the first sacral vertebra. Each capsule is lined by a 
synovial stratum. (5) The interspinal ligament lies 
between the spinous processes of the last lumber and the 
first sacral vertebrae. (6) The supraspinal ligament con- 
nects the tips of the spinous processes of the same Vertebrae. 
Two other ligaments are found in addition In this joint. 
These are the lumbo-sacral and iliodumb&r 'ligaments. 
(7) The lumbosacral ligament is attached above to the 
lower border of the transverse process of the last lumbar 
vertebra and below to the ala of the sacrum^ {8) The 
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ilio-lmdbar ligament extends transversely from the tip of 
the transverse process of the last lumbar vertebra to the 
inner lip of the iliac crest. The articulation between 
the bodies of the last lumbar and the first sacral vertebrse 
is a synchondrosis having an intervertebral fibro-cartilage 
between them. This fibro-cartilaginous disc is Very thick 
anteriorly. 

The Sacro-coccygeal Articulation is also a synchon- 
drosis. The articulating surfaces are united by an inter- 
vertebral fi bro - cartilage . The joint has (1) an anterior 
sacro-coccygeal ligament which connects in front and (2) a 
posterior sacro-coccygeal ligament which connects behind 
the bodies of the last sacral and first coccygeal vertebra; 
and (3) the lateral s aero- coccygeal ligaments which connect 
the lateral angles of the sacrum to the transverse processes 
of the coccyx. 

Coccygeal Articulations. — When the different segments 
of the coccyx arc movable, fibro-cartilaginous discs arc 
interposed between the separate segments which arc con- 
nected anteriorly and posteriorly by anterior and posterior 
ligaments. 

The Sacro-iliac Articulation is an amphiarthrodial 
joint. It is formed by the auricular surfaces of the sacrum 
and ilium. The ligaments connecting these bones are : — 
(1) The anterior sacro-iliac ligament which connects the 
anterior aspects of the auricular surfaces of the sacrum 
and ilium, (2) the posterior sacro-iliac ligament which 
extends from the rough area on the ilium behind its auri- 
cular surface to the first, second and third transverse 
tubercles on the posterior surface of the sacrum. The 
upper portion of the ligament passing to the first and 
second transverse tubercles is called the short posterior 
sacro-iliac ligament . The lower portion of the ligament 
passing from the posterior superior iliac spine to the third 
transverse tubercle on the back of the sacrum is called 
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the long posterior sacroiliac ligament. (8) The interosse- 
ous sacroiliac ligament lies covered by the posterior sacro- 
iliac ligament. It consists of strong, short fibres connect- 
ing the rough surfaces of the iliugfi and sacrum behind the 
auricular surfaces. (4) The sucro-tuberoufc ligament 
(Great sacro-sciatie ligament) is attached above to the 
posterior inferior iliac spine, to the third, fourth and fifth 
transverse tubercles of the sacrum and to the lateral 
margins of the sacrum and coccyx. From this broad 
attachment it passes downwards, forwards and lateral- 
wards, becomes narrow and thickened in the middle and 
is again expanded at its attachment below to the medial 
border of the ischial tuberosity. From this attachment it is 
prolonged upwards as a sickle-shaped process called the 
falciform process to the free margin of which the obturater 
fascia is attached. (5) The sacro-spinous ligament (Small 
sacro-sciatic ligament) is triangular and is attached by 
its apex to the spine of the ischium and by it^base to the 
lateral margins of the sacrum and coccyx in front of the 
sacro-tuberous ligament. 

The Symphysis Pubis is a synchondrosis. The liga- 
ments of the joint are : — (1) The anterior pubic ligament 
which stretches across the front aspect of the joint* 
(2) The posterior pubic ligament consists of scattered 
fibres lying on the posterior aspect of the joint. (8) The 
superior pubic ligament passes between the two pubic 
bones superiorly. (4) The arcuate pubic ligament (sub- 
pubic ligament) connects together the two pubic bones 
inferiorly. Above it is attached to the interpubic fibre- 
cartilage and below by its concave margin it forms the 
upper boundary of the foramen which transmits the dorsal 
vein of the penis. A fibro-coartilaginoxis disc is ihterposed 
between the cartilage-coated opposed surfaces of the 
pubic bones. A small synovial cavity is usually found 
inside this fibre -cartilage. 
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LESSER PELVIS IN THE FEMALE. 

Position and Rotations of the Viscera.— The bladder 
with the urethra occupy the front part of the pelvic 
cavity while the rectum is situated behind ; between the 
bladder in front and the rectum behind arc* the uterus 
and the vagina and stretching laterally from the uterus 
to the side wall of the lesser pelvis are the broad ligaments 
of the uterus with certain structures enclosed between, 
their layers. The loop of the sigmoid colon overhangs the 
uterus and the bladder. 

The Peritoneum as it lines the posterior wall of the 
lesser pelvis completely ejQ ci reles the, sigmo id c olon and 
holds it to the posterior pelvic wall by a loose fold called 
the sigmoid mesecolon. Then it covers the upper third 
of the rectu m both in front and at the sides.,. It then 
covers the^anterior surface of the middle third of the 
rectum andjis reflected thence to the upper part of the 
posterior surface of the vagina. On either side of the 
rectum a fossa is seen cal led he pararectal fossa. Then 
it lines the posterior surface of the body of the uterus’, 
its fundus and the upper two-thirds of its anterior surface. 
The pouch of peritoneum lying between the rectum behind 
and the uterus and posterior vaginal wall in front is called 
the recto- uterine excavation (pouch of Douglas). It is bounded 
■ on either side by a fold of peritoneum called the sacro - 
uterine fo ld which corresponds to the saero-genita l fold 
lrP the~male. After lining the upper two-thirds of the 
anterior surface of the uterus the peritoneum is reflected 
to the superior surface of the Jbladder forming a pouch 
called the vesico- uterme e xcavation 7 F This is bounded 
-bn SthePside by a fold of peritoneum extending from the 
postero-lateral angles of the bladder and called the vesico- 
uterine fold (posterior false ligament of the hladde^ From 
either* side of the uterus the peritoneum passes the 
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broad ligament of theuterus which encloses between its 
two layers the uterine appendages From the superior 
surface of the bladder the peritoneum is reflected to the 
side wall of the pelvis forming the lateral false ligaments 
of the bladder . The" paravesical fossa is seen on either 
side of the bladder as in the male. From the bladder 
the peritoneum passes on to the posterior aspect of the 
anterior abdom inal walLas in the male. 

*The broad lament of the uterus and some of the 
structures enclosed between its two layers may now be 
identified. These are (1) the uterine tube lying along 
its superior border ; (2) the ovary and its ligament lying 
below and behind the uterine tube, (3) the round ligament 
placed below and in front <?f the uterine tube ; besides 
these the other structures enclosed within the layers of the 
broad ligament which will be identified later on are : — 
(i) the epoophoron and paroophoron : (5) the uterine 
and ovarian vessels ; (6) nerve filaments ; and (7) connec- 
tive tissue and unstriated muscle fibres. The portion of 
the broad ligament between the ovary and the uterine 
tube is called the mesosalpinx. The portion of it that 
extends backwards to the ovary is called the mesovarium* 

The Pelvic Fascia is now to be exposed on the right 
side by reflecting the peritoneum together with the broad 
ligament of the uterus. The parietal layer has an arrange* 
meat similar to that in the male. The vesical layer 
and the rectal layer of the visceral portion have the same* 
arrangement as in the male. The recto-vesical layer of 
the male pelvis is represented by the recto- vaginal layer 
which is pierced by the vagina in front of the rectum and 
is prolonged as a sheath on the vaginal wall. 4 

Rectum corresponds to that in the male with thia 
difference tbaffc.it is in relation anteriorly with the recto* 
uterine and vagina. 'if,. - ’ « ■ 
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The Bladder in the female is in relation posteriorly 
with* the neck of the uterus and the anterior wall of the 
vagina* The prostate gland, the ductus dozens and the 
vesicuhc semmales are absent m the female. 



1 lg 27 F<mak pchic wscom hom alxnc. The 
uteiirn tube and ovary have been raised above their 
proper position (aft< r Testut). 


A. Bladda 

B. Uteius 

C. Sigmoid colon 
t>. Ovary 

A. Uterine tube 
F* Broad ligament 
0* ttlound ligament. 


H. Peritoncnm. 

I Ureter 

,T. I soas major muscle. 
E. Aorta. 

JL Vena cava inferior. 
M. Ovarian vessels. 
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Ureter s* — The pelvic portion of the ureter is longer 
in the female. At the upper part of its course it has the 
same relations as in the male but in the lower part of ih£ 
-course it passes beneath the lower border of the,, broad 
ligament to the side of the upper part of the vagina and 
before opening into thejpostero-lateral angle of the bladder 
lies in front of the upper part of the vagina. It is crossed 
by the uterine artery. 

The Urethra in the female is abdut an inch and a half 
in length. It passes downwards and forwards, pierces 
the urogenital diaphragm and opens into the vestibule. 
It lies against the anterior vaginal wall. 

Divide the peritoneum at the bottom of the vesico- 
uterine excavation by a transverse incision arid draw 
the bladder forwards from the anterior surface of the 
neck of the uterus and the vagina. 

The Uterus is placed above the vagina between the 
bladder and the rectum.* It is piriform in shape, about 
thrfee inches in length, two inches in breadth and one 
inch in thickness. It is divided into a fundus, a body and 
.a cervix or neck. 

The fundus is the rounded portion lying above the 
level of the uterine tubes. It is entirely covered by 
peritoneum and is directed upwards ami forwards. 

The body has an anterior and a posterior surface and 
two lateral borders. The anterior .surface is convex and 
is covered in its upper two thirds by peritoneum. The 
lower third lies against the fundus of the bladder. The 
posterior surface is convex and is covered entirely by 
peritoneum. Each lateral border is joined above by the. 
Uterine tube ; little below is attached the round liga- 
ment; in front and the ligament of the ovary behind. . 

The cervix or neck is about an inch in length and marked 
off from the body by a slight constriction on the surf&ee 
which is called the isthmus. The cervix lies partly above 
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the vagina and partly inside the vaginal. The portion 
lying above the vagina is called the supravaginal portion 
and the part projecting into the vagina is called the vaginal 
portion . The anterior surface of the cervix is not covered 
by peritoneum and is in relation with the fundus of the 
bladder ; the posterior surface is entirely covered by perito- 
neum. 

The Vagina is the passage extending from the vulva 
to the uterus and is placed between the bladder in front 
and the rectum behind. Its length is about three inches. 
It is not a patent canal, its walls lie in apposition. It is 
constricted at either end and slightly wider in the middle. 
Its upper end is attached around the cervix of the uterus 
and if the finger is passed up the vagina the hard project- 
ing end of the cervix can be felt. The deep recess felt 
between the posterior vaginal wall and the cervix is called 
the posterior fornix . The shallower recess felt between 
the cervix and anterior vaginal wall is called the anterior 
fornix , and the recesses felt between the lateral vaginal 
wall and the cervix are called the lateral for n ices. Anterior - 
ly the vagina is in relation with the base of the bladder 
and the urethra while posteriorly from above downwards 
it is in relation with the recto-uterine excavation, the 
rectum and the perineal body. Laterally it is supported 
by the levator ani muscles and the ureters lie in contact 
with it at its upper part. 

The Uterine Tubes (Fallopian tubes) are two in number 
and serve the purpose of conducting the ova from the 
ovary to the uterine cavity. Each tube is about four 
inches in length and occupies the upper border of the 
broad ligament. It consists of four portions, the pars 
H&SBgtub#, isthmus.- the annpulla, and the infqhdiSu- 

l um> T he pars utcrina tuba ? is .the portion "tKaT^asses 
through the wall of the uterus and opens into the uterine 
levity.' The isthmus is the constricted portion passing 
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lateralwards from the body of the uterus and forms nearly 

one-third of the length of the tube. The ampulfa is the 
dilated lateral half of the tube and ends laterally in a 
funnel-shaped expansion called the infundibulum , the 
base of which is surrounded by a number of fringe like 
processes called the fimbricc. One of these firabnae is longer 
than the others aricTls attached to the tubal extremity 
of the ovary. It is called the ovarian fimbria . The 
minute orifice by which the uterine tube communicates 
at its lateral end with the peritoneal cavity is called the 
ostium abdominale . 



Fig. 28 . — Uterus and its appendages seen from the 


front (after Wilson). 

A. Vagina. 

B. External uterine orifice. 

C. Cervix. 

D. Body of uterus. 

E. Fundus. 

F. Broad ligament. 

0. Ovary covered by broad liga- 
ment 

H. Bound ligament. 

1. Uterine tube. 

J, Fimbriated extremity of 
uterine tube*. 


K. Ovary. 

L. Ligament of the ovary. 

M. Fimbria ovaiica. 

N. Peritoneum covering anterior sur- 

face of uterus and its continuity 
with anterior layer of broad liga- 
ment shown. 

O. Ovarian vessels. 

P. Uterine vessels. 


The Ovaries correspond to the testes in the mule. "They 
are two oval shaped solid bodies -placed in the posterior 
part of the broad ligament below the uterine tubes. Each 
■organ occupies a shallow peritoneal fossa {ovarian fatsa) 
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below the external iliac vessels. The surface of the ovary 
is smooth before puberty but after that period it becomes 
puckered due to the escape of the ova by the bursting of 
the ovarian follicles. It presents for examination twp 
surfaces, two borders and two extremities^ The medial 
sutface is partly covered by the uterine tube. The lateral 
surface lies against the ovarian fossa. The anterior border 
or hilum is straight and is attached to the broad ligament 
by the mesovarium. Through it the blood vessels and 
nerves of the ovary pass. The posterior border is convex 
and free. The upper or tubal extremity is attached to the 
fimbriated end of the uterine tube by the ovarian fimbria. 
The lower or uterine extremity is connected with the side 
of the uterus by the ligament of the ovary. 

The Round Ligamout is a fibro-museular band which 
proceeds from the body of the uterus in front of and just 
below the attachment of the uterine tube. It runs lateral- 
wards and forwards between the layers of the broad 
ligament and enters the abdominal inguinal ring by turn- 
ing lateral to the infe rior epigastric artery. 

Blood-vessels. — Three vessels peculiar to the female 
pelvis viz., the ovarian, the uterine and the vaginal arteries 
require to be studied. Reflect the peritoneum and 
trace these vessels on the left side. 

Ovarian Artery.— -Its origin from the abdominal aorta 
and its course up to the brim of the lesser pelvis has been 
described. Crossing the external iliac vessels it enters 
between the two layers of the broad ligament and' passes 
to the anterior border of the ovary with a tortuous course. 
Here it gives off many small twigs which enter the ovary. 
It also sends twigs to the uterine tube and the round liga- 
ment and anastomoses with the branches of the uterine 
dfrtcry. The ovarian veins emerging from the anterior 
border of the ovary form a tortuous plexus ca^ed the 
pampiniform plexus between the two layers of t^i^road 
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ligament. Two veins emerge from the plexus and accom- 
pany the ovarian artery and ultimately unite to form a 
single vein, which opens on the right side into the inferior 
vena cava and on the left side into the left renal vein. 

The Uterine Artery is a branch of the anterior division 
of the hypogastric artery. It proceeds medialwards 
along the lower border, of the broad ligament to the cervix 
and sends several branches to the vagina. It then ascends 
between the two layers of the broad ligament in a tortuous 
manner along the side of the uterus giving several bran- 
ches to it. It also gives twigs to the uterine tube, the 
round ligament and the ovary and anastomoses n 4 ear 
its termination with branches of the ovarian artery. 
The uterine veins begin in a plexus at the side of the 
uterus called the uterine venous plexus situated between 
the two layers of the broad ligament. They terminate 
after a tortuous course in the hypogastric vein. 

The Vaginal Artery arises from the anterior division 
of the hypogastric artery. It descends on the vagina 
and supplies, it. It also sends twigs to the base of the 
bladder and to the rectum and anastomoses with the 
vaginal branches of the uterine artery. The vaginal veins 
begin in a plexus situated around the vagina called the 
vaginal venous plexus and terminate in the hypogastric 
vein. 

Nerves. — The following three plexuses of nerves require 
to be examined in the female pelvis : — (1) The uterine 
plexus , which is derived from the pelvic plexus and accom- 
panies the uterine artery to the uterus. (2) The vaginal 
plexus which is derived from the pelvic plexus and accom- 
panies the vaginal artery to the vagina. (3) The ovarian 
plexus which is derived from the aortic and renal plfexuses 
and accompanies the ovarian artery to the ovary. 

Divide the blood vessels passing to the viscera and 
remote the viscera in one mass by carrying the knife 
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circularly around them. Separate the bladder stacl the 
urethra from the mass and open up the bladder along the 
middle line of its inferior surface and extend^ the incision 
along the ventral wall of the urethra. 

Structure of the Bladder and Urethra.— The bladder 
has the same structure as in the male. The urethra 
presents a muscular coat consisting of an external layer 
6f longitudinal and an internal layer of circular fibres. 
The submucous coat connects the muscular with the 
mucous coat. The mucous membrane is thrown into 
longitudinal folds. 

Next separate the uterus and vagina together with the 
broad ligaments from the rectum. 

The Epoophoron (Parovarium or organ of Rosenmul- 
ler) consists of a few short vertical tubules and a hori- 
zontal tubule. Hold the broad ligament to the light and 
stretch the portion of it lying between the ovary and the 
uterine tube. A number of vertical tubules called the 
ductuli transversi will be seen radiating from the ovary 
towards the uterine tube. Joining the bases of these 
tubules a single tubule will be seen ending blindly near 
the uterus. This is called the ductuli longitudinalis 
epoophori (duct of Gartner). Laterally it ends sometimes 
in one or more vesicles called the appendices vesiculosa? 
(hydatids of Morgagni). 

The Paroophoron consists of a few scattered tubules 
seen between the epoophoron and the body of the uterus. 

Structure of the Uterine Tube. — Three coats enter 
into the formation of the uterine tube-serous, muscular, 
and mucous. The serous coat is formed by the peritoneum 
of the broad ligament. The muscular coat consists of an 
extefnal layer of longitudinal and an internal layer of 
circular fibres. The mucous membrane is thrown into 
longitudinal folds and will be seen by opening up the 
infundibulum and the ampulla of the iube. 
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Structure of the Vagina.— Open up the vagina along 
its sides. The wall of the vagina consists of a muscular 
coat, a layer of erectile tissue, and a raucous coat. The 
muscular coat is the outermost and formed by an external 
layer of longitudinal and an internal layer of circular 
unstriated muscle fibres. The erectile tissue consists of 
a layer of connective tissue in which are seen a venous 
plexus and unstriated muscle fibres. The mucous meqi- 
brane is the innermost coat and presents two longitudinal 
folds one on the anterior and the other on the posterior 
wall. These folds are called the columnar rugarum from 
each side of which transverse folds are given off lateral- 
wards. 

In the vaginal portion of the cervix observe that at 
its lower end is an opening called the external uterine 
orifice (Os uteri externum) „by means of which the uterus 
communicates with the vagina. This orifice is bounded 
by two thick lips ; of which the anterior one is the thicker 
while the posterior one is the longer. The fornices be- 
tween the vaginal portion of the cervix and the vaginal 
wall are clearly seen. 

Divide the uterus by a coronal section by inserting 
the knife over the fundus between the uterine tubes and 
carrying it along the lateral borders of the uterus to the 
end of the cervix. The uterus is thus divided into two 
halves, an anterior and a posterior. 

The uterine cavity is triangular in shape where it is con- 
fined to the body. Its base is at the fundus and the apex 
communicates with the cavity of the cervix by a narrow 
orifice called the internal uterine orifice (Os uteri internum). 
At each upper and lateral angle is the minute orifice of the 
uterine tube.' The canal of the cervix is wider* in the 
middle and constricted .at the internal and external uterine 
orifices. 

Structure of the Uterus#— The uterus consists of three 
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coats, |3ie serous boat is formed by peritoneum* The 
mu&culifr coat is bulky and is formed by unstriated muscle 
flEbrpS. The mucous membrane lining the* cavity of the 
body is smooth. In the canal of the cervix the mucous 
membrape presents two longitudinal ridges one on its 
anterior and the other on its postprior wall. From these 
longitudinal ridges oblique folds, called the paftnate foldjs? 
pass upwards and lateralwards, presenting the appea- 
rance of a branching tree. This arrangement is known 
as the arbor vitec uterinw. 

Structure of the Rectum and Anal Canal* — The coats, 
are the same as in the male. 


THE THORAX* 

* . ^ 

The dissector of the thorax usually starts his work on 

the eleventh working day, that is to say, ten days after, 
the subject has been put on the tabic for dissection. , 

Before commencing with the actual dissection of the 
thorax, the student should study the parts constituting 
its framework from the hanging skeleton in the dissect- 
ing-room. \ The framework of the thorax is formed partly 
-by bones and partly by cartilages and has a conical shape. 
Its anterior uxitt If formed by the sternum and the costal 
cartilages ; its posterior wall is formed by the twelve * 
thoracic vertebras with the intervening fibro-cartilages 
m4 the vertebral ends of the ribs as far as their, angles. 
gm- lateral walls are formed by the ribs, separated from 
other by the intercostal sp-ces yflddi' arc closed 

? intercostal muscles m the recent , 

' •' 1 *vV): \ 
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tipper opening of inlet is bounded In front by 
margin of . the sternum, on each - side by the first rib and • 
Sts cartilage # and behind by the first thoracic vertebra* ; 
Its lower opening or outlet is bounded in front by the 
xiphoid process 'and the cartilages of the seventh* eighth, 
ninth, tenth and eleventh ribs ; on each side by the twelfth 
rib and its cartilage and behind by the* twelfth thoracic 
vertebra. The diaphragm closes the lower opening in the 
recent state forming the floor of the thorax. ^ 


THE THORACIC PARIETES. 


Resides the bony and cartilaginous framework, the 
dissector has to • study the niuscles, membranes, the 
vessels -and the* nerves in the thoracic wall. The re- 
mains of the muscles attached to tije thoracic wall, viz, 
the pcctoralis major and "minor, the serratus anterior, the 
rectus abdominis, the obliquus externus abdominis, the 
latissimus dorsi. and the \subclavius, tyre to be removed. 
'The cutaneous vessels and nerves, near the. midaxillary 
line and the margin of the steJhnum are to be preserved. 
The intercostal muscles fill up the greater part of the 'inter- 
costal spaces on each side of the wall of the thorax and 
afe arranged on each space in two layers, an e xtern al and 
an internal. » 

f&e External Intercostal Muscles are eleven in number . 
on each side of. the thorax. Each muscle arises from the 
lower border of the rib above and is Inerted into the outer 
Up of the upper border of the rib^JIlow. The muscle 
^fibres from their origin arc directed downwards, forwards 
tynd medial wftds. The first external intercostal muscle 
arises from the outer border of the first 4b. .Anteriorly 
^acb intercostal muscle extends to the junction of l^e 
rife >ith it$ cartilag^. (From that point to the rnargtn 
.stamurti the muscle is^prolonged* a.,, meg% ane- } 
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called the j^embrane. In the tenth 

and eleventh intercostal spaces however the muscle fibres 
extend to the anterior ends of the intercostal spaces* 
Posteriorly each external intercostal muscle extend# to 
the tubejele of the rib. 

Reflect the external intercostal muscles upwards in 
some of the intercostal spaces by dividing them along 
the upper borders of the ribs. The internal intercostal 
muscles are exposed. 

The Internal Intercostal Muscles arc also eleven in 
number on each side of the thorax. Each muscle arises 
from the ridge which forms the upper boundary of the 
costal groove on the inner surface of a rib and also from 
the inner lip of the lower border of the corresponding 
costal cartilage. It is inserted into the inner lip of the 
upper border of the rib below and its cartilage. The first 
internal intercostal muscle arises from the lateral part 
of the under surface of the first costal arch. The muscle 
fibres are directed downwards aitd lateralwards in front 
of the thorax ; and downwards and backwards further 
posteriorly^ Anteriorly each muscle extends to the end 
of the intercostal space but posteriorly it extends up to 
- the angle of the rib beyond which it will be seen to be 
continued to the vertebral column by a membrane, called 
the posterior intercostal membrane. 

Nerve-supply .— The intercostal muscles are supplied 
by the intercostal nerves. 

The Intercostal Nerves are the anterior divisions of the 
thoracic nerves and are eleven in number on each side. 
At this stage of the dissection they lie concealed on the 
■tower borders of the ribs in the costal grooves and have 

jbe pulled down with forceps for bringing them into 
They lie between the external and internal inter- 
musples on the lateral aspect of the thorax. Mid-* 
between the vertebral column and the ^terhum each 
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intercostal nerve passes through the substance of the 
internal intercostal muscle and behind the costal cartilage 
it passes between the pleura and the internal intercostal 
muscle. Further forwards it crosses in front of the inter- 

» 

A. Sternum. 

B. Trans versus thoraoJs. 

C. External intercostal muscle. 

D. Internal intercostal muscle. 

E. Anterior Intercostal mem- 
brane* 

F. Posterior Intercostal rp® m “ 
brane, 

G. Parietal pleura. 

1. Intercostal nerve. 

2. Anterior cutaneous branch. 

3. Lateral cutaneous branch. 

4 internal mammary artery. 

Fig. 29 - Diagram to illustrate the external and 
internal intercostal muscles and the anterior and 
posterior intercostal membranes. (After Cunningham). 

nal mammary artery and the transversus thoracis and 
at the side of the sternum It perforates the internal 
intercostal muscle, the anterior intercostal membrane and 
the pectomlis major to become the anterior cutaneous 
nerve of the thorax. Tlie lower six intercostal nerves 
on leaving the intercostal spaces enter the abdominal 
wall and their terminations as anterior cutaneous nerves ' 
near the linea alba have been described (p. 27).. 

Branches of the intercostal nerves.— These are (1), tjjis- 
cular and (2) lateral cutaneggg. The muscular branches 
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supply tile intercostal and 1 subcostal muscles and the 
trapsversus thoracis. The lateral cutaneous branches are 
given off from ail the intercostal nerves except the first. 
They pierce the* external intercostal muscles and pass 
between the digitations of the scrratus anterior midway 
between the vertebral column and the sternum. 

The Intercostal Arteries are eleven in number and run 
from behind forwards to the intercostal spaces. Of 
these the upper two are the branches of the superior inter- 
costal artery which is a branch of the costocervical trunk 
of the subclavian artery. The lower nine are derived 
from the thoracic aorta. They lie in the costal grooves 
between the external and internal intercostal muscles 
above the level of the intercostal nerves. Midway between 
the vertebral column and the sternum each intercostal 
artery gives off a branch which descends to the upper 
border of the rib below. The main artery continues its 
course along the fewer border of the rib above and its branch 
along the upper border of the rib below. Both of these 
pass medialwards towards the sternum to anastomose 
with the two anterior intercostal branches of the internal 
mammary artery in the upper six intercostal spaces and 
with those of the musculophrenic arterv in the seventh, 
eighth and ninth spaces. The aortic intercostal arteries 
of the tenth and eleventh intercostal spaces pass medial- 
wards into the anterior abdominal wall and have" been 
described (p. 21). 

Branches . — Each intercostal artery gives off muscular 
branches to tlie muscles in the intercostal space and a 
lateral cutaneous branch which accompanies the lateral 
cutaneous nerve. 

*» The intercostal vein accompanies the artery and lies 
aboye it in the costal groove. Its „ termination will be 
s eem at# later stage of the dissection. ' 

Tfee„ anterior intercostal arteries are the branches tbe 
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internal mammary artery in the upper six iatercdstol 
spaees and they arise from its musculophrenic branch in 
ike eaeceeding three spaces. There a®e two arteries Ip 
o&cfi intercostal .space which pass lateralwards along the 
borders of the ribs and lie at first behind the internal inter- 
costal muscle. Then they pierce this musdb and lie 
superficial to it and anastomose with the intercostal 
arteries which are proceeding towards the sternum* 

Remove the intercostal muscles. The parietal pleura 
will be seen lining the inner aspect of the internal inter- 
costal muscles and the costal arches. The internal 
mammary artery with its companion veins will be seen 
lying about half an inch lateral to the sternum behind 
the costal cartilages and in front of the trans versus 
thoracis. 

v^SPfie Internal Mammary. Artery arises from the first 
portion of the subclavian artery in the neck. It enters 
the thorax behind the sternal end of thd* clavicle and the f 
the first costal cartilage. It then descends vertically 
about half an inch lateral to the sternum lying upon the 
pleura in the upper part of its course and upon the transver- 
sus thoracis in its lower part. Reaching the sixth intercostal 
space it divides into two terminal branches, the mu sculo- 
phrenic and the superior epigastric arteries. It is covered 
in front by the upper six costal cartilages, the intervening 
internal intercostal muscles and anterior intercostal 
membranes, and the ♦terminal parts of the intercostal 
nerves. Two venre comitantcs accompany the artery and 
unite above to form a single trunk which terminates in 
the innominate vein of its own side. 

Four or five lymph gland# are seen along the course of 
each internal mammary artery. Their afferent vessels 
come from the uppes part of the anterior abdominal %vall 
and from the anterior wall of the thor^x and mamma .<i 
1 'The, of the internal mammary at'ter}^ 
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Fig. 30. — Posterior aspect of the anterior wall of the 
thorax and upper part ol the anterior abdominal wall 
(alter LuschLa). 

A Manubrium stern l, G. Sternal origin of diaphragm. 

B. Gladiolus II Costal origin of diaphragm. 

C Xiphoid process 1 . Internal mammary artery. 

I*. Internal intercostal muscle. 2. Superior epigastric artery. 

E. Transversus thorn is 3. Masculo-phronic arterj . 

P. Tran sveisua abdominis 


(l) The pericardiaco phrenic (comes nem phrcnici) which 


accompanies the phrenic nerve to the diaphragm and 
wdljie men inside the thorax, {$) The mediastinal bran - 


minute twigs .supplying the areolar tissue of the 


ntMiiastmum and the remains of the thymus 
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gland (8) The pericardial branches are minute twigs sdjf* 

plying the anterior surface of the pericardium* (4) The 
sternal branches supply the transversus thoracis and the 
hack part of the sternum. {5) The anterior intercepted 
arteries are two in each of the upper six intercostal spaces* 
They pass latcralwjirds and then anastomose with the 
intercostal branches of the superior intercostal artery 
and of the aorta. (6) The perforating arteries issue through 
the upper six intercostal spaces perforating the internal 
intercostal muscles, the anterior intercostal membranes 
and the pectoralis major and reach the integument of the 
chest. In the female the perforating branches of the 
second, third and fourth spaces are of large size and supply 
the mammary gland. (7) The musculophrenic is the lateral 
terminal branch of the internal mammary artery. It 

runs dovnv/ards and lateralwards behind the costal 

cartilages and pierces the diaphragm opposite the eighth 
costal cartilage and terminates opposite tht- last intercostal* * 
space. It gives off (a) muscular branches to the diaphragm 
and (h) .the anterior intercostal branches to the seventh* 
eighth and ninth intercostal spaces, corresponding to the 
anterior intercostal branches of the internal mammary 
artery. (8) The superior epigastric arfertj is the medial 

terminal branch of the internal mammary. It leaves 

the thorax by passing along the interval between the 
sternal and costal origins of the diaphragm* Its 
distribution inside the sheath of the rectus has been 
described (p. 81). 

The Transversus Thoracis (Triangular^ stemi) is 
now partly exposed between the costal cartilages. Its 
origin from (! ) the posterior surfaces of the xiphoid process 
and the lower third of the gladiolus and (2) th$ posterior^ 
surfaces of the fifth, sixth and seventh cost&l earteages 
near the sternum will be fully seen when the sternumWith 
the costaj cartilages is removed* The upper fibres are 
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being direct©# upwards ahi; lateralwards labile 
the lower fibres are horizontal ahd continuous with the 
fibres* of the transversus' abdominis. It is inserted 'HaSb 
the posterior surfaces and lower borders of the costal 
cartilages of the second, third, fourth, fifth and sixth 
ribs. It is supplied by the intercostal nerves. 

THE THORACIC CAVITY. 

The lungs and the heart are the chief viscera contained 
in the thoracic cavity. The two lungs occupy the sides 
of the cavity and each is covered by a trails membrane 
of its own called the pleura. Each lung is free within the 
thorax except at its root which consists of certain struc- 
tures to be examined later on. The heart is situated 
between the lungs and is enclosed in a membranous bag 
called the pericardium. The space lying between the 
two pleural sacs is called the mediastinum and is occupied 
by the pericardium and other structures which will be 
described later on. 

The student should now proceed to study the pleura. 
,A certain amount of dissection is necesasry to examine 
the reflections of this membrane. The sternum is to be 
sawn across (1) along the lower margins of the first pair 
of costal cartilages and (2) between the sixth and seventh 
pairs of costal cartilages. The second, third, fourth, 
fifth and sixth costal cartilages are to be divided near 
their junction with the ribs. The anterior ends of the 
ribs are alsd to be removed by snipping them with the bone 
pliers as fax ' back as practicable. The pleura lining the 
ribs and costal cartilages should be gently separated by 
Jfthe finger^. The intervening portion of the sternum 
with jibe postal cartilages attached to it. should be removed 
'pleura has been traced and preserved for the 
of the ligaments. Divide the pleura lining 
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the thoracic Wall at the lateral aids of the costal 
I ages by a vertical i ncisio n .**- u 

The Pleura is a delicate serous membrane which inve 
the lung and is then reflected over the structures ©ob- 
tained in the mediastinum and over the inner surface of 
the parietes of the ^phest. The portion of the membrane 
investing the lung is called the The 

remaining portion is called the panetal pleura* Between 
the pulmonary and parietal pleura is a VpaceVhich is called 
the cavity of the pleura. It is only in diseased conditions 
that there is a real space between the two layers* other- 
wise they are in actual contact in the healthy subject 
containing enough lymph to allow the lung to move freely 
in the thoracic cavity. Each pleura forms a completely 
closed sac, occupying its own half of the thorax and does 
not communicate with tljat on the opposite side. The 
two pleural sacs do not come into contact with each other 
except for a short distance behind the upper ©n$ of the 
gladiolus. . , ' * 

Parietal Pleura,— The dissector should now trace the 
parietal pleura and define its limits. The parietal pleura 
is subdivided into f our portions, viz., the costal pleura* 
the diaphragmatic pleura, the cervical jiTeuraT^andf the 
mediastinal pleura. 

Costal Pleura. — Its anterior limit may be ascertained 
by introducing the fingers through the incision in the 
pleural cavity and pushing them towards the sternum. 
Anteriorly the pleural sacs extend from behind the sterno- 
clavicular articulation to the mid point of Jhe angulus 
sterni. Thence the anterior limit of the light pleulal 
sac^descends , vertically to the posterior surface of the 
xiphoid process. The left pleura desfeeods vertically 
behind the sternum from the angulus stei^i to the lJ|^l 
of the fourth costal cartilage. Thence it diverges " ^ 
the left margin pf .the 
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along which it descends to the level of the &i% $h costa l 
cartilag e at its junction with the sternum. Traced 
laterally from the anterior limit behind the sternum the 
pleura lines the inner aspects of the ribs and their carti- 
lages and jthe intercostal muscles till it reaches the heads 
of the ribs. From here it is reflected on to the sides of the 



Fig. 81 . — Front view of the 
two pleural sacs. The lines 
of pleural reflection are in- 
dicated by black lines. The 
outlines of the lungs are 
exhibited by dotted lines 
(from Gegenbaur). 
a. A vet jmimoui*. 

B. Caratoo* notch. 

ifead Of the twelfth ril 
from the junction of t 


bodies of the thoracic ver- 
tebral. Thence it is reflected 
forwards forming part of the 
mediastinal pleura. Traced 
above it lines the inner mar- 
gin of the first rib and is 
prolonged into the neck as 
the cervical pleura. Traced 
below it is reflected on the 
upper surface of the dia- 
phragm forming the dia- 
phragmatic pleura. The lower 
limit of the costal pleura 
where it is reflected on to 
the diaphragm differs on the 
two sides. The right pleura 
passes from behind the xi- 
phoid process downwards and 
lateral wards behind the ante- 
rior extremity of the eighth 

Tib *md reaches the upper 

border of the tenth rib in the 
midaxillary line. Thence it 
passes backwards and me- 
dialwards across the eleventh 
rib and reaches the verte- 

bral .column covering the 
>, The left pleura passes 

ie sternum with the left 
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sixth costal cartilage downwards and lateral wards mul 
liies"IEe" inner surface of the seventh costal cartfla®^; «,t 
Then if proceeds across the inner surfaces of the eights^ 
ninth and tenth ribs reaching the lower border of the 
tenth rib in the midaxillary line. Thence it passes back- 
wards and medial wards to the vertebral column cover* 
ing the head of the twelfth rib and descending a little lower 
down than on the right side to midway between the head 
of the twelfth rib and the transverse processof the first 
lumbar vertebra. 

The T&iaphragmatic Pleura lines the upper surface of 
the diaphragm and is continuous with the costal pleura 
at the line of its lower limit. The lower margin of the 
lungs does not reach the line of junction of the costal and 
diaphragmatic pleura. Hence at that angle a space is 
left unoccupied by the lower margin of the lung. This 
space is called the costophrenic sinics. 

The Cervical Pleura (cupola or dom^ of the pleura) 
is the continuation of the costal pleura above the level 
of the first, rib. It projects into the neck for about one 
to two inches and is strengthened by an expansion of the 
deep fascia of the neck (Sibson’s fascia). 

The Mediastinal Pleura is the portion of the pleura 
extending from the back of the sternum to the vertebral 
column. It forms the lateral boundary of the mediasti- 
num and is divisible into two parts at the level of the 
root of the lung, an anterior part lying in front of "the 
root of the lung and a posterior part lying behind it. Ttye 
costal pleura from the back of the sternum, is reflected 
on the surface of the pericardium as the anterior part 
of the mediastinal pleura, and covering the anterior surface 
of the root of the lung is continuous with the .pulmonary 
pleura on the surface -on the lung. The pulmonaiy r peura 
from the posterior surface of the root of the lung is again 
reflected backwards on the pericardium as the posterior 
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part of the mediastinal pleura and thence further back* 
wards on the vertebral column to be continuous with the 
costal pleura. (The pul monary ligament (ligaraentiim 
latum pulmonis) is a triangular duplicated fold of the 
mediastinal pleura extending from the side of the peri- 
cardium to the mediastinal surface of the lung. Its 
apex is attached to the lower border of the root of the 
lung and its base is free towards the diaphragm. Behind 
the sternum the anterior margins of the lungs do not 
extend up to the line of junction of the costal and medias- 
tinal pleurae. This angular space of the pleural sac un- 
occupied by the anterior margin of the lung is called the 
costomediastinal sinus . 

The Pulmonary Pleura invests the surfaces of the 
lung and dips between the fissures on them. After cover- 
ing the anterior and posterior surfaces of the roots of the 
lungs it is continuous with the mediastinal pleura. 

The is the space between the two pleural 

sacs containing all the viscera of the thorax except the 
lungs. The whole of this interpleural space is subdivided 
into f our portions from the relations they bear to the 
pericardium (Fig. 82). The space marked I, situated 
between the sternum in front and the pericardium behind, 
represents the a^t.erinr^mcdj^tjnum ; the space II, which 
contains the pericardium is the middle mediastinum ; 
and the space III, situated behind the pericardium, is 
the posterior med iast inum In addition to these three 
spaces there is a fourth space not shown in the figure, as 
it lies on a higher plane being placed above the pericardi- 
um— this is the superior mediastinum. 

The Anterior Mediastinum is that portion of inter- 
pleural space which is bounded in front by the posterior 
surface of the sternum and behind by the pericardium, 
While studying the reflections of the pleura, the dissector 
Jl$s ’noticed that the two pleural sacs come, into contact 
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Fig. 32. — Diagram showing the two pleural saca as 
seen ju transverse section. The mediastinal spaces 
are also exhibited. 


a. Right lung. 

A*. Left Inn#. 

H. Pulmonary pleura. 

C. Parietal pleura. 

D. Penrardnmi. 


E. Right pulmonary root. 
El. Loft pulmonary root. 

I. \ntcrIor modiaetinum. 

IT Middle mediastinum 
III. Posterior mediastinum. 


in the upper part of this mediastinal space. As a result 
of this there is practically no space in the upper part of 
the anterior mediastinum. The only space that can be 
demonstrated in the anterior mediastinum is below the 
sternal extremities of the fourth pair of costal cartilages 
where the two pleural sacs separate from each other. 
The space contains some art ular tissue, two or three lymj>h 
glands, and the mediastinal branches of the internal 
mammary artery. The lymph glands receive the lympha- 
tic Vessels from the diaphragm and the upper surface of 
the liver. 

The Middle Mediastinum is the largest of the medias- 
tinal spaces. It contains the pericardium enclosing the 
heart, the ^endii^amta, the lower portion of thp s uperior 
vena cava with the .termination of the vem, 

the pulmonary arteries and veins, the phrenic nerves 
with the companion ptricardiaeo-phrenic arteries* 4fae 
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bifurcation of the trachea, and some bronchial lymph 
planets. 

The Posterior Mediastinum lies behind the pericardium 
and in front of the thoracic vertebra* below the level 
of the fourth thoracic vertebra. Laterally it is bounded 
by the mediastinal pleura. The oontents of this space 
will be studied at a later stage of the dissection. 

The Superior Mediastinum comprises that part of the 
interpleural space which lies above the upper level of 
the pericardium, (it is bounded in front by the manu- 
brium sterni, behind by the bodies of the upper four 
thoracic vertebra?, laterally by the mediastinal pleura, 
and below by an oblique plane extending from the lower 
border of the manubrium sterni to the lower border of the 
body of the fourth thoracic vertebra.! The dissection of 
the structures at the root of the neck must have been 
sufficiently advanced by this time so that the student 
has got an opportunity of examining most of the con- 
tents of this space. These are : JJJ The origins of the 
sterno-hvoid and sterno-thyreoid muscles as also the lower 
portions of the longus colli muscles ; (2J the transverse 
portion of the arch of the aorta with its three large 
branches, the innominate, the left common carotid, and 
the left subclavian arteries ; upper portion of the 

superior ^ etm ca\ a and the right and left innominate 
veins; (IJ^tlie vagus, phrenic, cardiac and left recurrent 
nerscs ; (.5) the trachea, oesophagus, and thoracic duct ; 
and (jB)J;hc remains of the thymus gland. 

The dissector should now examine the course of the 
phrenic none through the thorax. The mediastinal 
pleura is to be separated from the pericardium when the 
nerve will be exposed. 

The Phrenic Nerve arises in the neck by three roots 
from the third, fourth and fifth cervical nerves ; the root 
from^thc fourth being the largest. It descends on the 
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scalenus anterior muscle* passes (behind the $hboWvi#n 
vein and enters the superior mediastinum by crossing the 
internal mammnry artery near , the origin of the vessel* 
It then runs downwards in the middle mediastinum, 
lying by the side of the pericardium and in fjont of the 
root of the lung. \t then reaches the upper surface 
of the diaphragm where it breaks up into branches which 
pierce the muscle and are distributed on its inferior surface. 

It should be noticed that the phrenic nerves of the 
two sides differ from each other in their course, relations 
and length. The ri%ht phrenic nerve is placed more deeply* 
is more vertical in its course and lies lateral to the right 
innominate vein and superior vena cava. The left phrenic 
nerve lies between the left common carotid and the left 
subclavian arteries behind the left innominate vein and 
crosses the left side of the. arch of the aorta. It is longer 
than the right phrenic nerve, due to its curving over the 
apex of the heart which projects to the left and also due 
to the diaphragm being on a lower level on the left side 
than on tlie right. 

Besides supplying branches chiefly to the diaphragm, 
the phrenic nerve also gives fine filaments to the pericar- 
dium and pleura during its course through the thorax. 
The pericardiacophrenic branch of the internal mammary 
artery accompanies the phrenic nerve. 

The Lungs are placed, each in its own half of the thoracic 
cavity, separated from each other by the peric ardiu m 
containing the heart. There is a good: deal of dfifFerene^ 
between a healthy lurjg m a living subject and the lung 
that is commonly seen in the dissecting-room. The dis- 
sector usually finds that the lung is very much collapsed 
and hence does not accurately fit into the cavity contain- 
ing it* Frequently the lung does not remain free in the 
thorpeie cavity owing to old inllamm^tory adhesiohs 
between the pulmonary and parietal Moreover 
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fche*tung does not bear any indentations of the structures 
with which it is in contact unless it is hardened in situ. 
A healthy lung is of a mottled slate colour and is conical 
in fonjd* It presents fm* examination an apex, a base, 
two surfajses and three boilers. ^ 

7 Apex. — The apex is rounded and projects into the 
root of the neck for about one inch to pne ipch and a 
half the jevel of the first rib. On its anterior Aspect 

an indentation for the subqlavxan artery is seen. 

Base. — -The base is concave and rests on the diaphragm. 
The base of the right lung is more deeply concave than 
that of the left. The relations of the bases of the lungs 
with some of the abdominal viscera are important, being 
separated from them by the diaphragm alone : thus, the 
base of the right lung is in relation with the right lobe of 
the and the base of the left lung with the left 

lobe of the liver, the sto mach and the spl e en) 

SurfacesT^Tlie costal surface is convex and adapted 
to the concavity of the costal arches and the intercostal 
spaces. The medial or mediastinal surface is concave, 
specially in front to accommodate the pericardium contain- 
ing the heart, f The concavity in the medial surface of the 
left lung is more marked than on the right, due to a greater 
projection of the heart on the left sidc^ A little above 
and behind the middle of this surface is a longitudinal 
cleft, the hilum pulmonis; through which the structures 
forming the root of the lung pass. 

Impressions.— If the lungs are hardened in situ certain 
impressions are seen on their mediastinal surfaces produced 
by the structures against which they He. Thus in the 
right lung (1) a narrow arched groove above the hilum 
produced by the a zygos v ein is seen. (2, 8) Two verti- 
cal grooves run upwards above the former to a little bolow 
|&ic apex of the lung ; one of them lies in fropt and the 
behind. The lower part of the anterior groove 
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Fig. 33. — The heart and 

A. Rlvht atrldm. 

14. Right ventricle. 

(’ Loft auricula. 

D. Loft ventricle. 

E. Trachea 

F. Right bronchus. 

G. Loft brouchua. 

H. Upper lobe of right lung. 

I* Middle lobe. 

J. Lowei lobe. 

K. Upper lobe of left lung. 

L. Lower lobe. 

1 Pulmonary artery. 

2. Right pulmonary artery. 

3. Lett pulmonaiy artery. 


luiiGfs (after Wilson). 

4, Ligamcntum arterlosum. 

5. \rch of the aorta. 

fi. Innominate artery. % 

7. Right common carotid artery. 

8. J«oft common carotid artery. 

U. Left subclavian artery. 

10 Suju rlor vena cava. 

11. Right innominate vein. 

1 2 . Right subclavian vein* 

14 Right internal jugular vein* 

14. Lei t innominate vein. 

15. Left internal jugular vein, 
lb. Left Subclavian vein* 

J Rulmonary vein*. 


lies against thg superior vena cava and th<? upper part of 
it against the right innominate \ cm. The posterior 
groove is produced bv the inuyrmnale artery, (t) A 
third vertical groovo is situated behind the hiium and 
the pulmonary ligament and is produced by the oesophagus, 
(ft) A shoyt groove for the inferoir vena cava i 
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in front and to the right of the orsophageki groove. On 
the mediastinal surface of the left lung are seen (i) a 
broad arched groove above the hilum caused by the arch 
of the aorta ; (2, 13) two vertical grooves above the former, 
one of the|n lying in front and the other behind. The 
groove in front is caused by the left and 

the groove behind Is for the left subclavian artery. (4) A 
third vertical groove lies behind the hilum and the 
pulmonary ligament for the descending aqrta. 

/Borders.— The anterior border is very thin and sharp 
and projects towards the costomediastinal sinus. The 
anterior border of the left lung presents in its lower part 
a notch, the cardiac notch where the pericardium is ex- 
posed, The posterior border is thick and rounded and fits 
intb the concavity on either side of the vertebral column. 
The inferior border or circumference of the base is prolonged * 
posteriorly and projected towards the costophrenie sinus ; 
medially it is rounded. 

Fissures and Lobes of the Lungs. — Each lung is divided 
into an upper and a lower lobe by a long and de<ep oblique 
fissure which penetrates nearly to the hilum. It begins 
at the upper and back part of the hilum and passes 
upwards and backwards to the posterior border of the 
lung a little below the apex. Then it crosses the costal 
surfaee by passing downwards and forwards and cuts 
the inferior border of the lung a little behind the anterior 
border. Thence it passes to the lower part of the hilum 
along the medial surface of the lung. The upper lobe 
of the right lung is further subdivided by a transverse 
ji&mlre which begins at the posterior border of the kmg 
where it is cut by the oblique fissure and runs horizontally 
forward# “to the anterior border of the organ at the level of 


the fourth costal cartilage. This fissure marks off from 
lower part of the upper lobe a triangular portion called 
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The following points of difference between the *igiit 
and the left lung should be noted. (I) The right ljutujf 
is shorter owing to its base being pushed upwards by the 
right lobe of the liver. (2) It Is wider than the left owing 
to the heart projecting more to the left side. (8) The 
anterior border of the right lung is straight $hile that 
of the left lung presents a notch, tj*< 9 ^ cardiac notch. 
(4) The cardiac impression on the mediastinal surface 
of the left lung is deeper than that on the right lung. 
*(5) The base of the right lung is more deeply epneave 
than that of the left. (6) There are three lobes and two 
fissures in the right lung but two lobes and one fissure 
in the left. (7) The relation of the structures farming 
the root of the lung differs on the two sides. (8) Dif- 
ferences are presented on the two lungs caused by the 
impressions on their medial surfaces. 

Root of the Lung. -This term is employed to denote 
a collection of structures which enter and leave the hiluth 
of the lung covered by pleura. On both sides the phrenic 
nerve lies in front of the root and the vagus nerve behind 
it. The root of the right lung is placed behind the superior 
vena cava and below the azygos vein, while that of the 
left lung lies in front of the descending aorta and below 
the arch of the aorta . 

The dissector should now examine the constituent 
parts of the root of the lung. These arc the bronchial tube, 
the pulmonary artery,' the two pulmonary veins, lone or 
two small bronchial arteries and veins, the pulmonary 
nerves, lymphatic vessels, bronchial lymph glands and 
areolar tissue all of which are enclosed by pleura* 

Remove the pleura covering the root of the lung taking 
care of the nerve filaments which form the anterior a#d 
posterior pulmonary plexuses. The anterior pulmoitary 
plexus will be seen in front of the root, while to display 
the posterior pulmonary plexus, the lung be thrown 
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forwards and field with chain-hooks. The bronchial 
artery is to be searched for behind the bronchial tube* 
The bronchus, the pulmonary artery and the pulmonary 
veins are to be isolated from each other. 

The Bjonchial Arteries are the nutrient vessels of the 
lungs. The right branchial artery arises cither from the 
first aortic intercostal artery or conjointly with the left 
bronchial artery from the front of the descending aorta. 
The left bronchial arteries (usually two in number) arise 
from the descending aorta. Each vessel runs behind 
the corresponding bronchus and accompanies it to be 
distributed to the bronchial tubes, the cellular tissue of 
the lung and the bronchial lymph glands. The bronchial 
veins formed by minute twigs corresponding to the branches 
of the bronchial arteries open on the right side into the 
azygos vein and on the left side into the left superior 
intercostal vein or into the accessory hemiazygos vein. 

Pulmonary Plexuses of Nerves. — The anterior pulmo- 
nary plexus is formed in front of the root of the lung by 
two or three anterior bronchial branches derived from the 
vagus, joining with filaments from the sympathetic. 
It also receives twigs from the cardiac plexuses. The 
posterior pulmonary plexus is found behind the root of the 
lung and is formed by a large number of posterior bron- 
chial branches derived from the vagus and joining with 
filaments from the sympathetic ganglia. From this, 
plexus branches are distributed to the bronchial tubes 
and bronchial blood vessels. 

The other structures of the root of the lung will be 
described later on, , 

^ The disp osit ion of t he structures constituting the 
'••jlOpt of the lung from before backwardsis the same on both 
the pulmonary veins anteriorly, the pulmonary 
in the middle and the bronchus posterity* From 
^downwards the . arrangement differs the .two ■ 
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sides. On the right side are seen — 1st the htttmdfeff' 
(eparterial), 2nd the pulmonary artery, 8rd the bronchus 
(hyparteriaJ), 4th the pulmonary veins ; while on the lUs 
side— 1st the pulmonary artery, 2nd the bronchus, #rd 
the pulmonary veins. 

Now study the pericardium. 

The Perieardium is a conical fibroscrous bag contain* 
ing the heart and the roots of the great vessels. In ft out 
of it is the anterior mediastinum. It is partly covered 
in front by the anterior margins of the lungs and the 
pleurae. Behind it, is the posterior mediastinum with 
its contents. Lateral! u it lies in contact with the medias- 
tinal pleurae, and the phrenic nerve with the pericardiaco- 
phrenic artery runs down between the }>ericardium and 
pleura on either side. Its base is attached mainly to fclie 
central tendon of the diaphragm. Its a per is prolonged 
over the great vessels connected with the base of the 
heart. 

Structure . The pericardium consists of two lajers, 
an exte rnal fibrous and an internal serous l*iyer. The 
fibrous layei is attached below to the central tendon of 
the diaphragm encroaching upon its left muscular part* 
Above it is prolonged on the great vessels forming tubular 
sheaths for them except for the inferior vena cava. 1ft 
front it is attached to the sternum by two fibrous bauds 
called the superior and inferior sternopericardial ligaments. 
The superior one passes to the back part of the manubrium 
and the inferior one to the back part of the xiphoid process. 
The serous latter forms a shut sac. To expose it the 
pericardium is to be opened by two incisions, a longi- 
tudinal from the aorta to the diaphragm and a transverse, 
from one root of the lung to the other. The serous layer 
h divisible into two portions, a parietal and a visceral * 
The paritfafLporHon lines the inner surface of the fibrous 
layer and reflected over the heart to form the visceral 
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portion or epitardium. The great vessels conkected with, 
the heart receive coverings from the visceral portion to,* 
the extent of about an inch and a half. But the ascend- 
ing aorta and the pulmonary artery are enclosed in a 
single complete sheath, so that the linger can be easily' 
passed into the space behind the two vessels. This space 
is called the transverse sinus of the pericardium . 

, Between the left pulmonary artery and the left upper 
pulmonary vein a triangular fold of the serous layer exists. 
This is , known as .the ligament of the left vena cava (Vesti- 
geal fold of Marshall). It contains the fibrous remains of 
ih£ lower part of the left superior vena cava of thejembrvo. 

The Superficial Cardiac Plexus is situated in 4he con- 
cavity of the arch of the aorta and above the bifurcation 
of the pulmonary artery. It is formed by the superior 
cardiac branch of the left sympathetic and the Inferior 
cardiac branch of the left vagus nerve in the neck. Trace 
these two cardiac nerves as they cross the left part of the 
aortic arch to reach its concavity. A small ganglion, 
the ganglion of Wrisburg , is usually found at the point 
of junction of these nerves. Filaments from the deep 
cardiac plexus lying behind the arch of the aorta also 
join the superficial plexus. The superficial cardiac plexus 
distributes branches to the anterior coronary and left 
■anterior pulmonary plexuses. 

The study of the heart should now engage the atten- 
tion of the dissector. The organ should not be removed 
from the thoracic cavity but ail examinat ions of its exterior 
and interior should be made in situ . 


/ The Heart is a hollow muscular organ which receives 
-and propels blood. 

Position. -The heart lies obliquely in the, middle 
v “ijbum between the two lungs inside. the pericardfcupa. 
piore igfcp the left $ide than int$ 
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about one third of the organ lying to the right, and 
two thirds of it to the left of the mesial plane* ^ 

II* Shape aiid Siie.— The heart has the shape of 
irregular cone. A normal heart measures five inches in 
lehgth, three and a half inches in breadth, and two and a 
half inches in thickness. * 

III* Component Parts.— There are grooves on the 
outer surface of the heart which indicate the internal 
subdivision of the organ into four cavities* Thus a tram** 
verse groove, called the corjmqrjj gidciis (aurieu love utri- 
cular groove) runs transversly showing the line of separa- 
tion of the upper two chambers called the atria from the 
lower two chambers called the ventricles. '"The groove 
is deficfem in ?ront being crossed by^ir^root of the pulmo- 
nary artery. Another groove, the interatrial groove (inter- 
auricular groove), which runs vertically upwards from the 
preceding groove on the posterior asjx'ct of the atrial 
portion of the heart, shows the line of separation between 
the right and left atria. A vertical groove called the 
anterior longitudinal side ax (anterior interventricular 
groove) passes in front of the lower or ventricular portion 
of the heart near its left border* It ends below at the 
inferior bonier of the heart dost* to the ape >: where a 
notch is seen, called the ineisura apieis cordis. This 
sulcus shows the line of subdivision * of the ventricular 
portion into a right and a left ventricle anteriorly. Another 
vertical groove called the posterior longitudinal sulcus 
(posterior interventricular gnx>^T^ en ds from ttkr coro- 
nary sulcus to the ineisura apieis cordis on the posterior 
surface of the ventricle close to the right border of the 
heart. This, .sulcus indicates the line o Preparation between 
the right and left ventricles posteriorly. , . 

IV. General Description. —The heart presents, tor * 
examination a base, an a;>ex, two surfaces ' 

borders. The base is the attached - en^ 
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Pig. 84. — Anterior aspect of the heart (after Gegen- 
baur). 


\. Right atrium. 

35. Right auiicula. 

C. Right ventricle. 

D. Left auncmla. 

E Left ventricle 

F. Apex of the heart. 

1. .Superior vena cava. 

2. Arch of the aorta, 

3. Innominate artery. 

4. Left common carotid arten . 


5 Left «mbcla.vlBrt artery, 
tt. Pulmonary arten . 

7. 1 nra mentum artci iosum. 

8. Right coronary aitery. 

9 Small eauliac vriif 

3 0 Left coronary artery. 

11. Its cireumltev branch. 

12. Itb antorior descending branch. 

13. Great oaidiac vein. 


is lorincd by the atria. It is directed upwards, back- 
wards and to the right. The apex is somewhat rounded 
and is formed entirely by the left s ^utricle. It is directed 
downwards, forwards and to the left and lies against the 
left fifth intercostal space three and a half inches to the 
left of the midslernal lino. The anterior or sternocostal 
suffy/f is convex and is formed chiefly bv the right atrium 
and the right Ventricle. On it are seen the coronary 
sulcus ^md the anterior longitudinal sulcus. The pos- 
terior m surface is flattened and is formed 

the left ventricle, It ties on the diaphragm and 
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on. it are seen the posterior part of the coronary MftlMrt 
and the posterior longitudinal sulcus. The right hm 
is almost vertical. It is rounded and formed hjr the 
right atrium. The left border is thick and rounded and 
formed by the left ventricle. The inferior border is ata^i 
horizontal. It is thin t and formed by the right ventricle* 

V. Arteries *— The coronary arteries supply the hejjs^t 
with blood* for its m t 

nutrition, and are 
two in number, a 
right and a left. 

The right coronary 
artery arises from 
the anterior aspect 
of the root of the 
ascending aorta in 
the anterior aortic 
sinus. It passes 
forwards between 
the root of. the pul- 
monary artery and 
the right auricula. 

It then turns to the Hg. 35. Posterior aspect of the 
right along the core- heart (after Gegenbaur). 



nary sulcus, winds 
round the right 
margin of the heart 
and passes towards 
the left along the 


A Right atrium. 

H. Right ventricle. 

C. L( ft atrium. 

D. Left auricula. 

K. Left ventricle. 

I. Superior vena cava. 
2. Inferioi \ena cava. 


coronary buleus on pulmonary artery. 

^ a. Left pulmonary artery* 

the posterior sur- 5 , Right pulmonary veins. 

face of the heart. e. Left pulmonary reins. . 

_ . . 7. Ar$U of the aorta. 

Reaching the Upper s. Coronary slnns. 


end taf the posterior »• t’ortwtor oatdtac reiM. 

longitudinal -sulcus it divides into a small 
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and a posterior descending branch. Uie iram- 
'Wf*e branch continues the course of the main artery afemg 
■Wk coronary sulcus and anastomoses with the circumflex 
branch 1 of the left coronary artery. The posterior descend- 
ing brmeh descends along the posterior longitudinal sulcus 
towards the apex of the heart. W^ile at the tight mnrgin 
iof the heart the right ooropary artery gives off a marginal 
branch which runs along the inferior border of the heart 
-towards the apex and supplies branches to both surfaces 
of the right ventricle. The left coronary artery is. larger 
than the right and arises from the left and posterior part 
of the root of th^ ascending aorta in the left posterior 
aortic sinus. It passes to the left behind the pulmonary 
artery and then between the pulmonary artery and the 
left auricula and divides into two branches. One of these 
the circumflex branch runs to the left along the coronary 
sulcus, eurves round the left margin of the heart to the 
posterior surface of the organ and anastomoses with 
the transverse branch of the right coronary artery ; while 
the other, the anterior descending branch , funs down- 
wards along the anterior longitudinal sulcus to the apex 
of the heart anastomosing with the posterior descending 
branch of the right coronary artery. 

VI. Veins. — The veins which return the blood from 
the substance of the heart are:— (]) The coronary sinus 
which is a dilated venous channel situated in the coronary' 
sulcus on the .posterior surface of the heart between the 
left atrium and the left ventricle. It is about an inch 
in length and opens by its right end into the right atrium 
of the heart. The great cardiac vein opens into it at 
its' left end. (2) The great cardiac vein begins at the apex 
of the. heart. It ascends along the anterior longitudinal 
suteus and turns, to the left in the coronary sulcus. It 
then curves round the left margin of the heart to open 
ond of the corbfiajrjp. sinus. . Injtfc course 
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it feceives several small; reins induding the faft 
vein which ascends along the Mt k 'taargm ■■of 
”(£) The posterior cardiac twins run upwards 
posterior surface of the ventricle mid open into tbfe coronary 
sinus. One .of these ascends along the posterior long!* 
fcudihai sulcus and is called the middle cardiac vein, 
(4) The anterior cardiac veins are usually three or four: 
in number and run along the anterior surface of the right 
ventricle. They open directly into the lower part df f be 
atrium. (5) The small cardiac vein (right coronary vein) 
lies in the coronary sulcus between* the right atrium and, 
ventricle, curves round the right margin of the heart and 
opens into the right extremity of the coronary sinus. 
It receives the right margined vein- which runs along the 
inferior border of the heart. (6) The oblique vein of the 
left atrium (oblique vein of Marshall) begins at the ligament 
of the left superior vena cava and ^rminates in the left 
extremity of the coronary sinus by passing along ihe 
posterior aspect of the left atrium. (7) The pence cordis 
minima or fan attest cardiac veins (venae Thebesii) are minute 
veins which transmit the blood from the muscular subs- 
tance of the heart directly into the right atrium. They 
are not seen on the surface of the heart and their openings 
into the right atrium will be seen when that chamber 
is opened. - 

VII. Nerves.— The nerve supply of the heart is 
derived from the coronary plexuses which are two in 
number, a right and a left. The right edronary plexus 
accompanies the right coronary artery and is derived 
from the superficial cardiac plexus and also from the deep 
cardiac plexus and is situated behind the arch of the aorta.: 
The left coronary plexus accompanies the left eoronary 
artery and is derived from the deep cardiac plexus only. 
Minute ganglia are found in these plexuses. » Filaments tean 
plexuses 1 terminate in the muscle fibres of the ; hfiprt* 

• ’ ' *■ ' 1 ■ * ■ *' ','C 
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nil ChiusiWs of the Hw^Tbe heart counts 
of ^mr chambers, viz., right and left atria, and right 
add left ventricle*. ^ 

Open the right atrium by an incision from the point 
of entrance of the superior vena cava to that of the inferior 
vena ca^fla along the right margin of the atrium. From 
the 'Upper end of this incision carry the knife to the tip 
of the auricula. The dissector should wash away all 
Mood and clot from the cavity. 

The Eight Atrium (Right auricle) consists of two parts, 
the sinus venosus and the auricula. The sinus venosus 
is the main chamber between the superior and inferior 
vens? cava*. The auricula (Auricular appendix) is the 
ear-shaped projection which is directed forwards awl 
to the left overlapping the root of the aorta. A groove 



Fig. 86.— Diagram 
showing how the 
right atijum should 
be opened. The dotted 
lines indicate the di- 
rection of the incisions. 

A. Klgrht atrium, 

B. Right ventricle, 

C. Right auricula. 

1. Supeiior vena cava. 

2. Infeiior vena cava. 

3. Aorta, 


called the sulcu$ terminally extends from the front of the 
superior vena cava to the front of the inferior vena cava 
W indicates externally the Ime of separation between 
venosus and the auricula* 

* „ i * 



' e4fr*f? Pf 

** In the fciterior ol the .right atrium the folfowi*^ pa*t§' 
atre to be examined :^-Thc orifices of (ty the suporl#' 1 
vena cava, (2) the inferior - vena cava, {8) the eonrmary 
and (W the anterior and smallest cardiac veins } (S) Urn 
right Xtrioventrieular orifice, (6) the valve of the inferior 
vena cava* (7) the vjtlve of the coronary sinus, (8) thp 
fossa ovalis, (0) the limbus fossa ovali^ (10) the musculi 
peothiati and the crista terminals, and (1J) therinter- 
venous tubercle. 

The orifice of the superior i ena cat a is situated at the 
upper and back part of the right atrium and Is directed 
towards the right atrioventricular opening, ft is not 
guarded by any valve. The orifice of the inferior vem mva 
is placed at the lower part of the right atrium and is 
directed towards the interatrial septum. It is guarded 
by a vahe. Thfynrifice of the no on ary v/m* is situated 
between the opemng of the inferior \ena cava and 4^ 
right atrioventricular opening. Jt is guarded by a 
The oi i fires of the anterior (aid far wins and stnaifeH rhvMwc , 
reins (Venae cordis miniime) *ir<‘ 11*4 minute ojm minings seen 
in t.}>€ interior of the atrium. The right atriwvriifasibf 
orifice is the opening by which the right atrium eommuni- 
cates with the right \ outride. It admits the tips Of threfc 
lingers and is guarded by a > al\ e. 

The valve of the inferior < ena cava (Eustachian valve) 
is a semilunar fold of the lining membrane of the heart 
called the endocardium. Its comes margin is attached 
to the margin of the orifice and its concave margin is free. 
Its left end is attached to the ridge in the interatrial sqv 
turn called the limbus fossa o\alis. Its right end is lost 
in the Wall of the atrium. This valve n$fe# be crihrifwp 
or altogether absent. * , 

TH vafoe of the cownartf sinus (Thebesian Y$\ve) 

crC,»centjc &W of endocardium guarding the 

* J;a 
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The right atrium is separated from the left airitanr 
by a septum called the interatrial septum. Upon tbiv 
partition, above the opening of the inferior vena cava is 
Seen an oval depression ealled the fossa avails bounded 



Fig. 37.— The interior of the right atrium and rigid 
ventricle (alttr Wilson). 


\ Cavity of i mill atrium. 

B \ unc ala 

111. Musouli pcctmati. 

C Bight ventricle. 

l>. Cuvitv oi right ventwcU . 

K, < oniiN aitetiosus. 

I*. Apex of left auricula. 

(i. la ft veil! noli . 

1 , Superior vena cava. 

Interim vena cava. 

». ^Ob^a ovale* 

*. VhIw of the ihf^Hor vena cava, 
Opening of 'he coronary simps. 


0 ( oiHMiary vulvt . 

7. Office* ot vciios rmdK minima* 

. Comment emciil ol nuiimto w*ntu 
ctilar opt mng. 

9, Tricuspid valve 

10. Media! ensp, 

11. Trubecula? earner . 

12. One of the museuh p.ipdlan s 

1 3 . ( ’hord te tench neft*. 

1 i . ritlmonarv u i tci y. 

IS. Pemitunnr valves. 

36. Ascending aorta. 

17. Aroh of the aorta. 

IS. Descending aorta. 


and at the aides'* by a raised margin. (Thin lW>a 
remains of the foramen ovale of the foetus through 
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whMi the Mood ]>assed before birth frdm the j^ht" iht»r ' ' 
the left utriwm. The limbus fossa ovalfa (Annulus 6v$ili^| v 
in the prominent margin which boiinds the fossa ovalii 
above and at tire sides. 

Tli t muwuM pectinati are muscular elevations, so named 
from their resemblance, to the teeth of a comb* These 
arc seen iii the auricula and in the adjacent anterior wall 
of the atrium. They terminate m a smooth ridge called 
the crista ter/ninalis, which corresponds Th position to the 
sulcus terminalis seen on the outer surface of theatrium. 

The iutnvenous tubercle (Tubercle of Lower) is a small 
elevation on Ihe posterior vail of atrium beTow the orifice 
of the superior vena cava. t* 

The right atrium receives the venous ftlood returned . 
chiefly by I fie superior and inferior vetise cavie. The 
blood then flows into ihe right ventricle through the right 
atrioventricular opening. Note that the wait of the 
right atrium is thin and iU capacity is about two ounces 
and a half. 

The right .ventricle should mnv be opened. A trian- 
gular flap is to be raised from its anterior wall by making 
l wo inevsions : (1) from the root of the jmlmoriary artery 
downwards towards the iueisura cordis at the inferior 
border of the heart, a little In ihe right of the anterior 
longitudinal sulcus ; (2) another incision from %be upper 
end of the first incision carried towards the right a tittle 
below the coronary sulcus, terminating at the right end 
of the inferior border (Fig. 38). The cavity should he 
washed clef in of all blood and clots. 

The Right Ventricle is triangular in form. Its anterior 
i caff forms the greater part of the anterio#fcfoce of the 
besait* Its posterior wall is formed by the septum Nvhieli 
separates it from the left ventricle, called the N t- 

mlm stphm. This septum bulges into the 

Its Ap^rda an$ 
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ttffafa* M its upper and left part is a conical pouch* called 
ilttt arteriosus, which, leads to the oriftceof the pitlmo- 

nary artery. Its 
WV * - ape# looks down- 

* ward*, towards tire 

j/r ^^KTT 3 * apex of the heart. 

t~~~ Its wail is thicker 

J|w| J|F ~ W- z than that of the 

right attiuni. The 
mEtf HSb following parts are 

J9HL to be studied in 

Mmgpt- w9^ the interior ol the 

gt^- right ventricle : — ( 1 ) r 

A ~o ltight atrio\ entri- l 

I M B BL ' V eular orifice. {'!)* 

' !> 58 HM B pulmonary orifice, it 

(8) tricuspid salve, ^ 
( I) pulmonary 
lunar vahes, (.3) 
irabecAila* earned*, 
(ti) chords tendimw* jj 
' The ) ight atrinvrn- 
Fig. 38.- Diagram showing how tiicularof ificc allows 
1 he right ventricle should Ik opened, the j>assage of blood 
Tin lines of incisions arc indicated Irom the right at 
b\ the dotted lines (after tunning- rium into the right 
ham). ventricle. It is 

a hum mriura. surrounded by a 

n Kiirbt vmtwie. fibrous ring" to 

C A pc \ of the heart , 

D, Antcnpr longitudinal *tiUiu> in av litcti are which is attached 
W ’ OT > ooroi,ttt> AW. n ii..l (fivat cHi.lIao vein. t |„, tricUs.l>id ValvCi 
1, SuitenorMMiamia. 

$ rufruonatj aitu\. The 

*• Aor,4L * five is situated at 

tllC^ummit of tlie conus arteriosus and allows the passage 
from the right ventricle into the lungs; through 
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tl^es pulmonary artery for oxygena t ion, ft is guarded 
by the pulmonary semilunar valves. 

The tricuspid valve is formed In three triangular seg- 
ments or cusps, Which prevent regurgitation of the blood 
into the right atrium during the contraction of tfye right 
ventricle. Lijke all the.vahcs of the heart, it is formed 
by two layers of the lining membrane, the endocardium^ 
between which is enclosed a very thin layer of fibrous 
tissue. The three segments or cusps (anterior, posterior 
and medial) are united bv their bases and are fixed to a 
fibrous ring surrounding the atrioventricular orifice, while 
their apices hang down into the ventricular caviiyvX The 
chorda* rendinea* are attache! to their apices* atfjWmt 
margins ami \cntrieular Mirlaces, The anterior cusp U 
situated between the atrial o| Mining and the conns arterio- 
sus ; the posterior cusp lies Against the w ail of the ventricle 
near the inferior margin of the heart : and the medial 
cusp (septal cusp) lies against the interventriular septum. 

The pulmonary semilunar valves are three in number 
of which two arc placed anteriorly and one posteriorly. 
They are attached by their convex margins to the orifice 
of the pulmonary artery, while their concave margins are 
free and directed upwards and prcscut in the centre of 
each a thickened nodule, the rrodnlus of the Vdlve (Corpus 
Arantii). The fibrous tissue is spread out in each cusp 
lvetween the two lasers of the endocardium throughout 
its whole extent except along two narrow semilunar areas, 
one on either side of the central nodule* These semilunar 
areas of the cusps are called the lunultv which are very 
thin and consist only of two layers of endocardium. 
Bctw r een the<»usps and the wall of the puinxonar> artery 
ate three pouches (Sinuses of Valsalv a). * 

The inner surface of* the right ventricle is smooth in 
the conus arteriosus but its remaining part presents 
numerous muscular projections ot various length Mkl 
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thickness. These are called tmbz mlce carnetv (i'otorrma* 
carnese) and ate of three kinds. The first set forms lodges 
on the ventricular wall being attached to it by their whole 
length. The second set forms bridges being attached to 
the ventricular wall by their two extremities, the inter- 
mediate portion being free. (Sue fleshy band of this 
group, called the moderator brand , is seen to be nl inched by 
one extremity to the interventricular septum and by the 
other to the base of the anterior papillary muscle. It 
prevents o^or-disteiision .of the cavity. The third set. 
called I he mnsculi papHlare a, is of considerable size being 
fixed at one end to the ventricular wall while Ihe other 
end gives attachment to several line tendinous cords, the 
ehord<r tcndinca\ The papillary muscles arc two to lour 
in number. The anterior one is the larger and is attached 
hv its base to the anterior wall of the Ventricle. , From 
its apex the chortj&v, tend inca* pass to the anterior and 
posterior cusps of the tricuspid valve. The posterior 
papillary muscles, two dr three in number, are fixed by 
their bases to the interventricular septum and the chorda* 
tcndiucie pass from their apices to tin* posterior aitd 
medial cusps of the tricuspid val\ c. 

In order to open the left atrium, the heart should 
he drawn well over to the right side, then an incision 
should be made on the posterior surface ol‘ the atrium 
from the pulmonary veins el the left side to those of the 
right, side, and another from the middle of the first incision 
to the lip of the auricula (Fig. fiO). 

/'The Left Atrium is smaller than the right. It i* con- 
cealed by the aorta find Ihe pulmonary artery. Like 
the right atrium it consists of a main cavity and an auri- 
cula. “ The latter is longer and more curved ami projects 
tp the right overlapping the root -of the pulmonary artery. 
The interior of the loft atrium presents for examination : 
fl'tehe orifices of the four pulmonary veins, (2) the left 
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atrioventricular orifice, (3) the orifices of the venae cordis 
«ninima% and (4) museuli pectinati, T : 



Fig. 39. Diagram showing how the left .atrium and 
fell ventricle should he opened. The dotted lines indi- 
cate the directions for opening the left auricle. The 
wall of the left ventricle is seen to be transfixed 


by a 'knife. 

A. heft atrium, 
tt. Loft auricula. 

C. Loft ventricle. 

1. Great cardiac vein, 

2. Oorohary Hfnns. 


3. IliRfot pulmonary vein. 

4 . Two left pulmonary win#; 
fi. Pulmonary artery. 

0. Aortic arch. 


'**Tbc oi ificc-s of the four pulmohary veins are seen on the < 
posterior wall of the atrium. Oxygenated Wood from the 
Jungs is brought into the left atrium by the pulnw»Wy 
veins. The left, two pulmonary veinsofte*»open 1% V 
■common orifice. Tliese orifices are not girfarded hy 
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valves. The left ear&venfrkular orifice is smaller titan 
that oil the right side. It admits the tips of two fingers. 
It is guarded bv the bicuspid or mitral valve. The orifice# 
of the vemv cordis minima? are fewer than those in the 
right atrium. * 

The nftwculi pectinati are smaller and fewer than those 
in the right atrium and are limited to the auricula only. 

; 1 Qm.the interatrial septum a small depression is some- 
times bounded below by a semilunar ridge. This 

depression corresponds to the fossa ovalis seen on the 
other side of the septum. 

To examine the interior of the left ventricle,* a trian- 


gular flap is to be raised from its wall with the apex below 
(Fig. HO). The ventricle is to be transfixed a little to the 
left of the anterior longitudinal sulcus below the coronary 



Fig. 40.— The interior 
of the left atrium and left 
ventricle. (From Wilson). 

A. Cavity of the left atrium. 

B. Cavity of the auricula in 

wliioii are seen the uutseull 
pectinati. 

C. Lett ventricle. 

I). Cavity of the left ventricle, 

K. Riff! it ventricle. 

F. Apex of the right auricula, 

1. Opening of the two right 

pulmonary veins. 

2. Left pulmonary veto. 

S . Aurieulo* veutricula r opening. 

4. Coronary sinus. 

5. Mitral valve. 

6. Chorda 1 tending e. 

7 . * Husenli papilla res , 

8. Trabeeula; carneu*. 

9. Aortic arch. 

10. Pulmonary artery. 

11. Left pulmonary artery. 

12. Xiigamentum aitaiosum. > , 


sulcus and the knife pushed till its point pierces the. posv 
terib* WriJ a little to the loft of the posterior, longitudinal 
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sulcus. Hie knife is then to be carried do wo wards 
the qpex. \ 

The Left Ventricle is conical in shape and its 
are three times $$ thick as those of the right iWt$$e«v 
The following parts require to be examined in its interior 
(1) The left atrio ventricular opening and (2) mitral valVie p, 
(&) the aortic opening and ( 4 ) aortic semilunar valves ; 
( 5 ) the trabecula* carneas and ( 6 ) chordae teadinem. : 

The left atrioventricular orifice is situated below and 
to the left of the aortic orifice. * 

The mitral or bicuspid valve is similar in structure 
to the tricuspid valve but consists of two cusps which are 
larger and thicker than those of the tricuspid vajve. 
The anterior or aortic cusp is larger than the posterior 
and lies in front and to the right of the atrioventricular 1 
orifice. The posterior cusp Jics behind and to the left of 
the atrioventricular opening. The free margins of the 
cusps and their ventricular surfaces give attachment ^oF’.. 
the chorda; tendineto. 

The aortic orifice is situated in front anti to tjjhg 'djjgitt t 
of the left atrioventricular orifice. It is girded by flit' 
aortic semilunar valves. The portion of the ventricular 
cavity just below the aortic orifice is called thtVog^Sje; 
wstihiile and is destitute of muscular tissue* ^ v k / ' 

The aortic semilunar valves are three iff of’ , 

which two are posterior (right and left) and 
They are larger and thicker ^than the pulmpn^li^|stnii^ 
lunar valves. The nodules at the fre<? the 

valves are more prominent and the hmube atop more ^ 
distinctly seen. The [>ouehcs between tbccusps and the 
wall of the aorta, called the aortic si nu$i>4 r puses ^ 

Valsalva), are larger than those of the 1 puhnbnaryiartery * 
moreover the orifices of the coronary arteries areseen in thesr 
sinuses. The rigid coronary artery arises f)B»m the tetel4^r| 
aortic $ipm while tire left irdin the left posterior\sih^. -v \ 
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Fig. 41. — Diagram to illustrate the attachments of 
one flap of the mitral and the aortic valves (after Heath). 

A, A\ Portion of the von fa* Ionia r E. Module of the valve seen in the 

Avail and middle of the free border of the 

15, IV, B". aorta. valve. The lunula* are wen « u 

1% B', B". SimiHes of aorta, in either Bide oi E. 

B and 1V\ openings of F. G. MiiscnH papi Haros, 
coronary arteries are seen. a. b , c. Attachment of the chorda* 
: r*, C' i Attached border of tend trim*. 

F),. IV 1 t semilunar valve. 

- The trabecula ? car new are of three kinds, as in the rigid 
vmtrfjple, but they are more numerous and form # very 
; upon the posterior wall of the Ventricle 
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mikl at the apex. The nmsculi papillares are , 

and stronger, than those in the right ventricle. 
are two in number ; one ai&ndied fo : ilne anterior 
and the other .th the posterior tfi^^entriek'. Th^j^ 

give attachment to the eho*lte ? ten^M#® by their free 
rounded extremities. The chordae tenAesc from each 
papillary muscle are attached to^th^.r»ai^hs and ventri- 
cular surfaces of both ousps of tif^ rhitraf valve. 

The interventricular septum is r .ibidfe and mtftfeular 
at its lower part, but thin and membranous' at its upper 
part. The thin upper portion of fibrous 

tissue covered by endocardium and is called the par* 
membranncca septi. It constitutes a ]>art of thej *watl of 
the aortic vestibule. The lower portion of the .septum 
is specially thick near the apex of the heart. The anterior 
margm of the septum as attached opposite the anterior 
longitudinal sulcus and the posterior margin opposite 
the posterior longitudinal sulcus.- The septum bulged 
into the right ventricle, hence the cavity of the right 
ventricle js semilunar on section and that of the left , 
tricle is circular. 

Tht‘ great vessels of the heart are now to be studied. 

The Superior Vena Cava is a short trunk about three 
inches in length. It is formed behind the lower border 
of the right first costal cartilage close to the sternum by 
the junction of the two innominate veins. It descends 
vertically, pierces the pericardium and opens into the 
upper and back part of the right atrium. In the upper 
half of its course it lies in the superior mediastinal space,,.; . 
the right mediastinal pleura and the right phrenic norye 
being placed on its right side ; while on its left side* 
the innominate artery. In the lower half of its course, 
it is enclosed within the fibrous layer of the pericardium 
imd/Jias in the middle mediastinal space ; the serous -Itoyer 
of tltc pericardium covers this portion in frout at 
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the sides ; the ascending aorta is placed on its left side,, 
while the right pulmonary artery and the upi>er right 
pulmonary vein lie behind it. 

Tributaries . — The superior veha cava receives a large 
vein viz., the azygos vein immediately before its pierces 
the pericardium. Besides this large tributary several 
small mediastinal and pericardiac veins pour their eon- 
tents into it. 

The Inferior Vona Cava has a very short course in the 
thoracic cavity. If the heart is lifted up, the vein will 
be seen to enter the pericardium after piercing the Central 
tendon of tlte diaphragm. It opens into the lower and 
back part of the right atrium. 

The Pulmonary Artery is a short vessel, about two* 
inches in length. It arises from the summit of the conus 
arteriosus and passes upwards and backwards at first 
in front of and then to the left side of the ascending aorta. 
It then divides opposite the tibroeartilage between the 
fifth and sixth thoracic vertebrae into a right and a left 
pulmonary artery. The serous layer of the pericardium 
encloses this vessel and the ascending aorta in a common 
tubular sheath. The right auricula and the right coronary 
artery lie to the right side of the vessel, while the left 
auricula and the left coronary artery lie to its left side. 

The right pulmonary artery is longer and larger than 
the left. It passes lateralwards to the right behind the 
ascending aorta and the superior vena cava to the hilurn 
of the right lung forming one of the constituents of its 
root. It divides into an upper and a lower branch. The 
former is distributed to the upper lobe, and the latter to 
the middle and lower lobes. 

The left pulmonary artery passes lateralwards to the 
left in front of the descending aorta and the left bronchus 
to hilum of the left lung, forming one of the const!* 
tvbuA* spf ' its root. It divides into two branches, an upper 
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md a lower which arc* distributed to the tipper and: ki#a^ 
lobes of ,the left Jung. The root of the left pulmonary 
artery is connected to the undersurface of the left part 
of the aortic arch by a short fibrous cord called rite lig&* 
jsentim arteriosus i . It is the remains of a vessel, called' 
the ductus arteriosus, which during’ foetal life conveys the 
blood from the pulmonary artery to the aorta. 

Pulmonary Veins. The tributaries of these vessels 
arise from the capillaries in the walls of the alveoli of the 
lungs. The smaller veins unite to from larger vessels 
which again unite to from a single vein for each lobe of the 
lung. The vein from the middle lolx* of the right hang 
join* with that from the upper lobe before passing* into 
the pulmonary root. In this way four terminal" pulmo- 
nary veins are formed, two for each lung. The right 
j pulmonary rr/wv pass behind the superior vena cava 
and the right atrium, and open separately into the «ippcr 
and back part of the left atrium. The* left ftelmtMwtrtf 
seins pass in front of the descending aorta and open into 
flic left atrium usually by sepnrale orifices or sometimes 
« by one common orifice. The relation of the pulmonary 
veins to flu* other constituents of the pulmonary root 
has been described. 

Thymus.' Mention has been made of the remains of 
the thymus gland. This organ attains its maximum 
size at the end of the second year. It then begins to 
dwiudle and in the adult is usually . represented by mwe 
connective tissue eo\ (‘ring the great vessels of the superior 
mediastinum. The fully develo|>#d gland consists of 
two lateral lobes and extends above for a varying distance 
in the neck^ up to the lower end of the thyroid gland* 
and below as far as the level of the fourth costs! cartilage. 

The Aorta is the, great arterial drunk from which all 
the arteries of the body derive oxygenated blood. It 
begins at the aortic orilicc of the left Mmtriele and ascends 



obliquely to the right m surface of the 

right costal cartilage This portion 

is called the a^eti^^e^m backwards 

and to the left and tbmtfcit of the body 

of the fourth thoracic ouf its f llrft side forming 

the mh itftke mfty. Fi^^Swtecou^ within the thorax 
on the left side of thebl#6ditffc a$ %ht\ "thoracic vertebra*' 
and enters the aortic m the$ diaphragm. This 

portion is called the tht^raeje portion of the descending 
ami&- f * t 

Awflto is enclosed Uv the'serous layer 
of the p^eardiuni in a. tubular sheatli common to it md 
the pnlmonar^ artery \lt presents three small difeta- 
tkma d s commencement called the aortic s inmm . 
There is a fourth dilatation where it terminates in the 
arch of the aorta and is ended the hull) of the aorta or th< 
peat Wjt*s of the amta. Its commencement is colpred 
hy tlta^foliaonary a rter\ and higher up it is overlapped 
by the anterior margm of the right lung and right pleura* 
The right atrium and the superior >cua eava # he* on' its 
eight #i(tp> The pulmonary artery lies on its left mtle at 
a higher level. Pmtmvrlu it is in rotation with left 
atmon and the right pulmonary artery. 

Branctye*\~ These ;rre the right amt left corouan 
arteries $wd hS*\e been already studied. 

The Ardb#f the A,orta lies in tie* superior mediastinum 
behind Ih^ip&imbmuri vtcrni. In front it is powered by 
the plcui «c a%d h^ig^. It is crossed vertically along its 
taft pail by thti lef# vagus and left phrenic^ nerves, the 
inferior <*i rvical cardiac branch of thd left vagus and the 
* superior ccrwcal cardiac branch of the left sympathetic 
nerve aud the left superior intercostal vein. Behind 
it rests upon the trachea, the a\so.phagus, the thoracic 
duct, the left recurrent wm* and the deep cardiac ptea&ia, 
4bat% it is in relation wf% the innominate vein and 
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J>. Hj old featm. 

F, cartas^. 

0. Crioo tfcyiwia muscle, 

* 

1 Orteoia osrtllaae. * 

It- Klgbt 1 ub» ( upper lobe), 
3 a 2tigt»t tew (middle lobe). 
M. Rteht lung (Xow©» lobo). 
Uk M& hut* (upper lobe), 
ty. keft ltfng (loner lobe). 

P* Right ftirium. 

-0* lUftit ymitrielo. 

It J&tephragm. 


6* Ifctenutl carotid ait w$r* 

4- Superior thyreoid artery. 

A, Right common carotid artery, 
♦i. Inferior tbyrwhl artery* 

7- Left common carotid artoir. 

H Tbyreo-cervleaJ trunk. 

$« Vertebiol artery'. 

10. Left subdavtRD artary. 

11. Rig-fit subclavian artery. 

12. Internal mammary artery* 

IX Innominate artery* 

14. Arch of aorta, 

15. Pulmonary artery. 


origin to the mnomuidte, loft common carotid and hit 
^uhelavian arteries. Brfoxt, in the concavity of the arch 
are the superficial cardiac plexus, the left recurrent nerve, 
the bifurcation of the pulmonary artery, the left bronchus 
and the Iigamcntum artenosum. 

# fiwktothfs* These are (1) the innominate, (2) the left 
com$*on carotid, and (8) the left subclavian. 

The $tmj<*nt will do well if he studies now the dissected 
heart of the fatus noting the foramen o\ ale and the (latent 
ductus arteriosus connecting the left pulmonary arterv 
to the left side of the* uortie arch. 

The innominate veins and the branches of the areli 
of th( aorta should now be studied. 

The Innominate Veins are two in number, a rii»ht 
and a left. They are formed bchbirf the sternal ends of 
the daudes by the junction qf the internal jugular and 
subclav lim veins* 

The Right Inneiiifaato V«$» is ahau* an i»eh*in length. 
If passes downwards ajid slightly niediaiwards and unites 
with, the left innominate icin to form the superior vena 
On its tight aide is the right phrenic nerve. On 

* its. ttjh side is the innominate artegyt In. front it is covered 
by pleura and behind St is the right vagus nerve. 

baft Irniomiaak' W# ft' about three inches 1» 



length. It passes obliquely downwards add to kfad light 
to unite with the right innominate veins Jh tfMMl 0 Ik 
sure the stemo-hyoid and sterno-thyeoid muscles stud' the 
remains of the thymus gland. Behind 4*6 the Inno- 
minate, left common carotid and left subclavian arteries, 
the left vagus and phrenic nerves. c * *' 


Tributaries of the right and left innominate veins— 


The right innominate vein 

receives : — 

1. The right vertebral vein. 

2. The right internal mam- 
mary vein. 

a. The right inferior thy- 
reoid vein. 

t. The right first inter- 
costal vein. 


The loft innominate vein 
recieves 

1. The left vertebral vein. 

2. The left internal mam- 
mary win. 

8, The left inferior thy- 
reoid vein. 


4. The left first intercostal 

vom. . ^ . 

5. The left superior 

costal \cin. ' 


6,7. Some pericardiac 


thymic veins. 


The Innominate Artery is the largest brand) of the 
4 «vli of the aorta. It ascends obliquely to the right and 
divides behind the upper border of the right steran-dovipift- 
lar articulation into the right common carotid and right 
subclavian arteries. In front it has the manubritfem sderiai, 
the origins of the sterno-hvoid and stemo-thyremd muscles, 
the left innominate vein and the remains nfehe tkyxpw 
gland, Behind it, is the trachea which is crossed by it 
obliquely. On its right ride are the right ihitominate 
vein, the pleura and the right phrenic nerve ; on its k0 
rid? are thtf left .common carotid artery bclmt gaud the 
trachea above. . ' • j 

JJronc^cs,— -Usually no branch is grtfriu/fl S from the 
■innominate artery but ©eeaskmaHy a sap® artery*; the 
f* iw %** * . ♦ 
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thyreoidm ima arises from it and' passes ia»fBQnt»*£vt&e 
trachea to supply the thyreoid gland, . * n , , i 

The bilt Common Carotid Artery arises from the 
arch of the aorta to the left of, and posterior to, the inno- 
minate artery. It consists of a thoracic portion and a 
cervical portion. The thoracic portion extends from the 
arch of the aorta to the left stemo-clavicular articulation. 
In front of it are the sternum, the origins of the left sterno- 
hyoid and sterno-thyreoid muscles, the left innominate 
vein and the remains of the thymus gland. Behind , it has 
at first the trachea, and higher up, the oesophagus, the 
left recurrent nerve and the thoracic duct. To its right 
side is the innominate artery below and the trachea higher 
up. To its left side are the left pleura and the left vagus 
nerve. 

The Left Subclavian Artery issues from the aortic 
areh behind the left common carotid. It consists of a 


thoracic and a cervical portion. The thoracic portion 
extends from the aortic arch to the back part of the sternal 
end of the clavicle, hi front it has the left common carotid 
artery, the left innominate vein and the left vagus nerve. 
Behind it are the oesophagus and the thoracic duct. To 
its right side it has the trachea and the left recurrent nerve 
below and the oesophagus and the thoracic duct above. 
To its left side are the left pleura and left lung. 

Divide the superior and inferior vena* cavce close to 
the heart as also the pulmonary artery and the pulmonary 
veins. The ascending aorta is to be severed at its junc- 
tion with the arch of the aorta. The heart can now be 
removed from the body and its structure should be studied 
as far as it is possible in the dissecting-room* 

Structure of the Heart, — The external surface of the 
heart is covered by the visceral layer of the serous peri- 
cardium, called the epicardium. Its cavities are lined 
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continuous with the* inner coat ofthe blood vessbfeerifbr- 
ing and leaving the organ; Between thesfe two mbm* 
branes is the myochrdixm or the ” ftiO^ctitar Wall Of the 
heart. In addition to these structures there exists what 
is called the “fibrous skeleton of the heart" which consists 
of four fibrous rings surrounding the four orifice^* of the 
heart viz., the two atrio- ventricular, the aortic and the 
pulmonary. The atrioventricular rings are interposed 
between the muscle fibres of the atria and the -ventricles 
and give attachment to the tricuspid and mitral valves* 
The aortic and pulmonary rings are interposed between 
the muscle fibres of the ventricles and the muscular Coats 
of the arteries, and the semilunar valves are attached* to 
them. To examine the muscular fibres of the heart, a 
goat’s heart (fresh) which can be easily procured, should 
he boiled for about a quarter of an hour Sib as to dissolve 
the connective tis>ue. It will then be seen that the fibres 
ofthe atria are distinct from those of the ventricles. The 
former are arranged in two layers, a superficial and a deep. 
The superficial layer runs transversely encirefitig both 
the atria. The deep layer runs antero-posteriorly* from the 
atrioventricular rings and is limited to each atrium. The 
fibres of the ventridv * are also arranged in two layers, a 
superficial and a deep. The superficial fibres 'botf^niOFt 
to both cavities begin at the atrioventricular rings and 
pass obliquely downwards to the apex. Reaching the 
apex they are coiled into a whorl forming what is called 
the vortex of the lie-art and pass upwards into the interior 
of the ventricles to the bases of the papillary muscles. 
The deep fibres are arranged in (A — shaped manner and 
connect the papillary muscles of one ventricle with that 
of the other. 

Remove the median* cusp of the tricuspid valve iff 
detaching it from the fibrous ring which 'surrounds the 
right atrioventricular opening. Peel off the endocardium 
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from the upper part of the interventricular septum near 
its posterior margin, A bundle of pale muscle fibres will 
be seen, passing from the interatrial septum near the 
opening of the coronary sinus to the interventricular 
septum. After crossing the membranous part of the latter 
Septum tlie bundle divides into two branches, a right and 
a left, which pass to the corresponding ventricles on the 
right and left surfaces of the septum and ultimately end 
at the bases of the papillary muscles of both ventricles. 
This bundle is called the atrioventricular bundle anti 
establishes direct muscular continuity between the atria and 
the ventricles for the propagation of the wave of contraction. 

The ligamentum arteriosum is to be divided and the* 
arch of aorta to be hooked forwards and to the left. The 
deep cardiac plexus is now exposed. 

The Deep Cardiac Plexus is situated behind the arch of 
the aorta and in front of the trachea at its bifurcation. 
It consists of a right portion and a left portion which are 
united with each other by communicating twigs. The 
right portion of the plexus is formed by (I) the three 
cardiac branches derived from the three cervical ganglia 
of the right sympathetic, trunk, (2) the cervical and thoracic 
cardiac branches of the right vagus nerve, and (3) the 
cardiac branches of the right recurrent nerve. It distri- 
butes branches to the right anterior pulmonary plexus, 
the right atrium, the right coronary plexus, and to the su- 
perficial cardiac plexus. The left portion of the plexus 
x& formed by (1) the middle and lower cardiac branches 
of the sympathetic trunk of the left side of the neck, 
(2) the upper cervical cardiac branch of the left vagus 
nerve* and (3) the cardiac branches of the left recurrent 
nerve. «* It distributes branches to the left anterior pulmo- 
nary plexus, the left atrium and the left coronary plexus. 

The thoracic portion of the trachea should now be 
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The Trachea is a wide tube which serves as the eoJotiiB&iili 
air passage to both tongs, and is from four to four » 
half inches in length* Its wall is formed partly by carti- 
lage and partly -by membrane. The cartilaginous, rings 
occupy the front and side Malls of the tube and are tor 
complete behind where the tube is completed %y fihro- 
muscular membrane. In the thorax it passes through 
the back part of the superior mediastinal space and extends 
from the upper margin of the manubrium sierni to the 
upper border of the fifth thoracic vertebra where it bifur- 
cates into the right, and left bronchi. The thoracic part 
of the trachea has in front the manubrium sterni, the 
origins of the sterno-hyoid and stefno-thyreoid muscles, 
the left innominate vein, the arch of the aorta, the com-* 
mencement of the innominate and the left common carotid 
arteries and the deep cardiac plexus. Behind it, is the 
oesophagus. On the right side are the pleura, the right 
vagus nerve and the terminal part of the innominate 
artery : on the left side are the arch of the aorta, the left 
common carotid and left subclavian arteries, and the 
left recurrent nerve. 

The Right Bronchus is wider but shorter than the left, 
and is about an inch in length. It passes almost verti- 
cally to the root of the right lung and about three-fourths 
of an inch from its origin gives off a branch to the tipper 
lobe of the right lung, called the eparterial branch, in 
consequence of its being given off above the pulmonary 
artery. It then passes behind and below the attery and 
is termed the hyparterial branch which divides into two 
branches for the middle and lower lobes of the right 
lung. The azygos vein passes over the right bronchus to 
end in the superior vena cava. i * * 

The Left Bronchus *is narrower and toiler than the 
right and is about two inches to length. It passes obliquely 
downwards and latgralwards beneath the arch of .the 
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aorta and crosses the oesophagus . and the descending 
aorta to xeaph the ropjt of the left lung, behind and Wot 
the left pulmonary artery. It divides into two branches 
for the two lobes of the left lung. As the pulmonary 
artery is placed above the bronchus in the left pulmonary 
root, the 4 " branches of the left bronchus are called hypar - 
ierial branches . * 

Around the bifurcation of the trachea and along the 
bronchial tubes are many lymph glands called the tracheo- 
bronchial lymph glands. These lymph glands often 
contain black pigment. 

Remove the anterior wall of the trachea first above 
the point of its bifurcation and note that the projecting 
septum which lies between the orifices of the two bronchi 
is inclined more to the left. For this reason and for the 
more vertical course of the right bronchus a foreign body 
dropped into the trachea would pass readily into the right 
bronchus. 

The Posterior Mediastinum. — The boundaries of the 
posterior mediastinum have been described, ( p. 162 ). 
A little careful dissection is necessary to expose its contents. 
The right lung is to be drawn out of its cavity and hooked 
towards the left side of the thorax. The pleura of the 
right side is to be removed from the posterior wall of the 
thorax, and from the posterior surface of the root of the 
right Jung. This will bring into view the oesophagus, 
the right vagus nerve, the azygos vein, the thoracic duct, 
and the right splanchnic nerves. When these structures 
have been examined, a similar dissection is to be made 
on the left side by drawing out and hooking the left lung 
towards the right side of the thorax and stripping toe 
parietal* pleura from the inner surface of the ribs* the 
intercostal muscles and the sides .of fhe vertebrae. The 
lower portion of the oesophagus, the thoracic aorta* the 
hemiazygos and accessory hemiazygos veins, the left 
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V&gbs fetid the left splanchnic nerves will’ then be seen. 
The contents of the posterior mediastinum may be tabu- 
lated in the following order ; — 

( 1. Descending thoracic aorta* 2. Azy- 
gos vein. 3. Hemiazygos vein. A Acces- 
sory , hemiazygos vein. 5. Thoracic duct. 

Nerves ^ 2. Right and left vagus, nerves. 

( 8, 1, Right and left splanchnic nerves. 

structures j ^Esophagus/ Lymph glands. 

(Esophagus or Gullet.— The thoracic portion of the 
oesophagus descends through the superior and posterior 
mediastinal spaces and pierces the diaphgram opposite 
the tenth thoracic vertebra. Its termination in the 
stomach has been noted. In its course through the thorax 
it presents two curves. In the superior mediastinum it 
lies to the left of the median line of the vertebral column. 
But at the level of the fifth thoracic vertebra, it comes 
to the median line. Lower down it again inclines to the 
left of the middle line before passing through the diaphragm. 
In front of it are the trachea, the left bronchus, the peri- 
cardium, and the diaphragm. Behind it are the left 
longus colli muscle, the vertebral column, the azygos, 
hemiazygos and accessory hemiazygos veins, the * 
right aortic intercostal arteries, the thoracic duct, 
and the lower part of the thoracic aottffcv Op its 
right side are the azygos vein and mediis^te pleura. 
On its left side are the left subclavian arU*Jr$ Upper 
part of the thoracic duet, and the media^iKir^ieura „ 
above, and the descending thoracic aorta, and the mediasti- 
nal pleura again below. * 

Below the roots of the lungs the (esophagus is encircled 
by the oesophageal plexus formed by the breaking up of 
the two vagi nerves on it. But before the oesophagus 
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A. Stemo-cleldo'inaatoldous (cut). 

B. Bigastrlous. 

C. Tbyreo-bycideus. 

I). Inferior confftrictor of pharynx. 

E. Crico-thyreoideus. 

F. Trachea. 

G. (Esophagus, 

H. Thoraoic duct. 

to 

I . Thoracic aorta. 

2. Innominate artery. ' 
a. Subclavian artery. 

4. Thyroocervfoal trunk. 

5. Common carotid artery. 

<>. Estonia] carotid artery. 

7. Interna] carotid artery. fa 
S. External maxillary artery. 

9. Suporhcial temporal artery. 

1 0. Occipital artery. 

11 . Posterior auricular artery. 

12. Superior vena cava. 


13. Vena azygos. ■ i 

14. Glosso-pharyngeal nerve, 

15. Accessory nerve. • - ‘ 

Ifi. Vagus nerve. 

17. hypoglossal nerve, its communi- 

cation. with second cervical 
, nerve seen. 

18. Third cervical nerve.* 

15. Fourth cervical nerve. 

20. Phrenic nerve lying on scalenus* 

anterior muscle. 

21. Phrenic nerve (cut). 

22. Superior laryngeal nerve. 

23. Bocurront nerve. 

24. Posterior pulmonary plexus. 

25. (Esophageal plexus. 

2C. Sympathetic nerve. 

27. Superior cervical ganglion of the 

sympathetic. 4 

28. Middle cervical ganglion, 

29. Greater Splanchnic nerve. 


•* 

passes through the diaphragm the loft and right vagi 
nerves issue out of the plexus; thfc former %&cupies the 
anterior and the latter the posterior aspect of the 
gullet. 

\ Vagus Nerve (Pneumogastric nerve).— The vagi nerves 
*c|if£er in their course in the thorax on the two sides, but 
both of them passthrough the superior and posterior medi- 
astinal spaces. The right vagus on entering the thorax 
passes behind the right innominate vein and a$ong the 
right side of the trachea, giving off near, its bifurcation 
the anterior plumonary brandies, ft the 

.back of the root of the right dung, where up 

yinto several branches, which unitd from 

f the sympathetic trunk forming the ];>o^r^ir : ';^iimonary 
plexus. From the lower part of this trunks 1 

issue and descend upon the oesophagus they 

give off several branches which unite with the eoraespond- 
ing branches of the left-side to form the oe^^ageal jtfexus 
(plexus gute). From this plexus the 
issues a# a single trunk tha(^^£|or 
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Ttigi 44. — The course and distribution of the left 
Tagus nerve (from Hirschfcld and Lereille). 
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1. Ganglion nodosum of the 18. Third cervical nerve. ; 

vagi is nerve. Id. Fourth cervical ne^^^. 

-2. Pharyngeal branch of vagus. 20. Accessory nerve' Jffl&flpiteatliig 

3. Superior laryngeal nerve. . with 

4. External laryngeal nerve*- • M 21 . Pferdc w \ 

6 , Pharyngeal plexus lying. W-V’ '.’?*• THe ewhe^ ’ " [* *• 

inferior constrictor muscle. V BraohlaT plexus/ • * : 

6. Superior cardiac neEve of . $41 Sympathetic nerve; * * < r* 

vagus (upper). ' 25. Superior oervfeal* gdng®pn of 

7. Superior cardiac ne^ye of ^ ' ' sympathetic. ' ; ‘K / l ' T 

vagus (middle). ? ^ * * 26. Mlddleoervlcal ^anfc&cm of sym« 

8. Left recurrent nerve. 1 ; paifietic, 

9. Posterior pulmonary plexus of ., ' 27. IiiferioE cervical ganglion of 

vagus. ; . sympathetic. 

10. (Esophageal plexus. 28,. Thoracic aorta. 

11. Semilunar ganglion of tri^ 29. Left common carotid artery. 

geminal nerve. ‘ 30. Internal car 6tld artery* 

12. Lingual branch of mandibular 31. Internal jugular vein (cut). 

nerve. 3,2. Accessory hemiazygos vein. * 

13. Mosso-pharyngeal tfervo, 33. Hemiazygos vein. 

14. Accessory nerve. 34. Thyreoid gland. 

15. Hypoglossal nerve. 1 35. TraC&ea, 

17. Second cervical nerve coinuiu- ' fc . • 

nicating with first. 

of the oesophagus before it eaters the oesophageal opening 
of the diaphragm. , . 

The left vagus on entering the thorax lies 'between the 
left common carotid and the, left subclavian arteries. 
Then it crosses the arch; of the aorta and gives off its 
recurrent branch below t lie arch. Then it passes to the back 
part of the root of the left lung,, where it breaks, 3Up into 
several branches which unite with filaments from the sym- 
pathetic trunk forming the posterior plexus. 

From the lower part of this plexus two trunks des- 

cend upon the oesophagus and give off sever ai^b|aitdlies 
which unite with the corresponding branches tight 

side forming the oesophageal plexus. From the 

left vagus emerges as a single trunk which the 

anterior aspect of the (esophagus before ijt., leases .} the 
thorax. , 

Branches . — Each vagus nerve gives oflLtfeft following 
branches in the thorax : — (1> The mterm’ pulmonary 



204 


branches which are two or three filaments, ■ They pass 
to the anterior aspect of the root of the Jung, unite with 
filaments from the sympathetic trunk and form the anterior 
pulftonary plexus. (2) The posterior pulmonary branches 
are several large filaments which join with branches from 
the sympathetic trunk forming the posterior pulmonary 
plexus. Filaments are given .off from this plexus to 
supply the bronchi and lungs. (3) The (esophageal branches 
join with branches from the opposite nerve and form 
the (Esophageal plexus and supply the i esophagus and the 
back part of the pericardium. The right vagus nerve 
gives off one or two cardiac branches which join the dee]) 
cardiac plexus. The left Migus nerve gives off the recur- 
rent nerve (recurrent laryngeal non e) winch arises after 
the trunk has crossed the arch of the aorta. The left 
recurrent nerve winds round the lower border of the aortic, 
arch lateral to the liga men turn arteriosum and ascends 
along the left side of the trachea between it arid the 
oesophagus. It gives off some cardiac branches which 
join the left part of the dec]) cardiac plexus. 

The Azygos Vein (Vena azygos major) enters the thorax^ 
through the aortic opening of the diaphragm. Then it 
ascends along the right side of the vertebral column to 
the posterior aspect of the root of the right, lung, and 
gaining its upper border arches forwards to open into the 
superior vena cava before it pierces the pericardium. In 
its course it lies upon the right intercostal arteries and is 
placed on the right side of the thoracic duct and descend- 
ing thoracic aorta. 

Tributaries. — The azygos vein receives (1) the right 
subcostal vein, (2) the lower eight intercostal veins of the 
right si4e, (8) the right superior intercostal vein, (4) the 
hemiazygos vein, (5) the accessory hemiazygos vein, 
(0^ the right bronchial veins, (?) the (esophageal veins 
fR) the pericardiac veins, r 
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Thoracic Duct. - W’hik dissecting the posterior abdomi- 
nal wall the student has noticed that the thoracic duct 
begins in the abdomen in a dilatation called the ci$temn 
chyli in front of the first and second lumbar vertebra?. 
On entering the thorax through the aortic opening of the 
diaphragm it lies to the right side of the aorta between 
it and the azygos ycin. It ascends behind the oesophagus 
and in front of the vertebral column in the middle line 
crossing the right aortic intercostal arteries. At, the 
level of the fourth or fifth thoracic vertebra it passes to 
the left of the middle fine behind the arch of tile aorta* 
It then ascends to the root of the neck behind the left 
subclavian artery and on the left side of the oesophagus* 
If the dissection of the neck has been sufficiently advanced 
the student will see that the thoracic duet reaching the 
seventh cervical vertebra arches lateralwards behind 
the internal jugular vein to terminate at the angle of 
junction of this vein with the left subclavian vein. It is 
provided with valves which arc placed at short intervals. 

Tributaries . — In the thorax the thoracic duct receives" 
lymphatics from the left half of the thoracic* cavity includ- 
ing the wadi and viscera. 

The right broncho -mediastinal lymph trunk is a small 
lymphatic vessel which ascends from the fifth thoracic 
vertebra to the root of the neck on the right side. It 
opens either into the right innominate vein or joins the 
right subclavian and jugular lymph trunks to form the 
right lymphatic duct which opens at the junction of the 
right internal jugular and subclavian veins like the thoracic 
duct on the left side. The right bronchomediastinal lymph 
trunk receives lymphatics from the upper part of the 
right lobe of the liver and the right half of the jidioracic 
cavity including the right side of the heart* 

Descending Aorta, —The thoracic portion of the 
descending aorta is the continuation dowtirards the 
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arch of the aorta. It begins at the lower borderof the 
fourth thoracic vertebra on its left side and descending 
through, the posterior mediastinum ends in the aortic 



Fig. 45.— The posterior mediastinum seen from the 
front (from 11. E, Browne). * 


A. Clavicle. 

B. Left tet rib. 

C. PectoraHa major, 
J>, Left O|ne-hyoid. 
& CMema chyli. 
F. Thoracic duct. 


G. HJJbt Hm*. 

II, Left lunsr. 

I. Commencement of left bronchus. 
J\ Left # bronchu8. 

J„ Pericardium. 

K. CEaophaffne. 

‘-if 
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X* commpn oaiotlij »rtfcfy. .1*. Junction at-Jett 

2. Leftthyroo-oervlcal trunk. Jar And «ubda vian eelttsu 

a/aw&oTAbrt*; - ' 15. ^nkw«w ^ 

A. l^ti^M|moj^ftryrarterjc4 ,*|4. Tho same,* * . 

ft. Left pSto#ry artery. 15. Left pulmonary veto, 

a. Thoracic aorta. 16. 'The same. 

7. Coaliac artery. 17. Vena aaytfos. 

8. Superior mesenteric artery. 18. Inferior vena oafi. a 

9. Left internal Jugular vein. • • 1$. Left tm&h vein. 1' ' 

10. Right innominate vein. ' . 20. Bight vagus nerro^.r '^-V' 

11. Superior vena cava. ' V 21, Left recurrent nerve, 

' * '22. Left phrenic nerve. 

opening of the diaphragm opposite the lower border of %i„ 
twelfth thoracic vertebra. , Thence 'ifr-fc continued down- 
wards as the abdominal aorta. rfHt.-fifa. eomrnencefcient 
it lies to the left eftire vertebral eoiuhdV but gradually 
approaches the median liw^ » In froMcfcltim the roof^Of 
the left lung, the perieafditrm;* th*e snd the 

crura of the diaphragm, in that order *fr<^{d^ve down- 
wards. Behind it * arc the * vertebral wilmiinV ihe ‘hemi- 
azygos and accessory lucmiazygos* veinfk> - rft^ u right 

side are the <xsophagus (above), the azygos Veiftf' and the 
thoracic duct. On the left side it has the« mediastinal 
pleura, the left lung and the oesophagus (below). . - 

Branches . — (1) Intercostal and (2) subcostal arteries*. 
These will be examined later. (8) Pronckltil • arteries. 
These have been described (p. 168). (4) Pericardiac 
branches . These are a few small twigs distributed’ to the 
back part of the pericardium. (3) (EsaphageM branches^ 
These are four or live m number and ramify iivthe wall Of 
the oesophagus and anastomose above^with thlg Esophageal 
branches .of the inferior thyreoid artery and below with 
the oesophageal branches of the left gastric artery. 
(6) Posterior mediastinal branches . These are minute 
twigs supplying the areolar tissue and lymph glands of 
the posterior mediastinum. (7) Superior phrenic 
branches . These are a few twigs which issue from the lower 
part of the thoracic aorta and supply the posterior part 
of tho upj>er surface of the diaphragm. V 






’ * : these (1 ) the 

glands accompanying the iutWhfd 
mammary arte ry* (2) the anterior mediastiml glands m. 
the liowejf portion of the anterior mediastinum, and ;the 
tmefoeoMmtchial glands in - and around the bifurcation of 
the trachea and the bronchi have been examined. (4) The 
superior mediastinal glands lie in the anterior part of the 
superior mediastinum in front of the arch of the aorta 
and in relation with its three branches. They receive 
lymphatic vessels from the pericardium, the heart and the 
thymus. (5) The posterior mediastinal lymph glands 
lie by the side of the descending thoracic aorta and receive 
lymphatic vessels from the pericardium, oesophagus, 
diaphragm and the uppe r surface of the liver. (0) The 
intercostal lymph glands are seen on the posterior thoracic? 
wall in the posterior ends of the intercostal spaces and 
on the beads of the ribs. They receive lymphatic vessels 
from the posterior parts of the intercostal spaces. 

Divide the trachea about an inch above its bifurca- 
tion and remove the lungs from the thoracic cavity. Trace 
the divisions of the bronchi and the pulmonary vessels 

in the substance? of the lung. If one of the branches of the 
+ 

bronchus is traced inside the lung it will be seen to give 
off alternately ventral and dorsal branches. The former 
pass towards the anterior and the latter to the posterior 
border of the lung. These branches gradually diminish 
in their size and the cartilages which are regularly arranged 
in the walls of the bronchi become irregularly, scattered 
in the walls of these branches and eventually disappear, 
leaving a musculomcm branous wall. 

The subdivisions of the pulmonary vessels, accompany 
the rius|ufication« of the bronchial tubes in the substance 
lung. ■ . * ^ <4* * ? * 

■» Sympathetic Nerve.— The thoracic portionof the sym- 
nerve is usually eo 









together by intervening cotdk 
agaiostthe head of a rib except 
on the ride of the bodies of the eleventh end ^ ^ 

cic vertebrae. Sometimes there are ten Or eleven ganglia 5 
owing to the fusion of two ganglia into one* Bach gang- 
lion is connected with , the corresponding thoracic spinal 
nerve by two branches called the rami eoimnunicantes. 
Of the two branches one is grey and the other white * The 
white ramus : communicans comes from the spinal nerve 
to the sympathetic ganglion and the grey ramus. .. com* 
municans goes from the ganglion to the spinal nerve. * 
Branches. - (1) The aortic branches are minute Ufa* 
ments passing from the upper five ganglia to the waB 
of the aorta. (2) The pulmonary branches pass from the 
second, third and fourth ganglia to the posterior pulmonary 
plexus. (3) The greater splanchnic nerve is formed by 
branches from the fifth or sixth to the ninth thoracic 
ganglia. These branches descend obliquely medial wards 
by the side of the bodies of the thoracic vertebrae and 
unite to from the trunk of the nerve which pierces the 
crus of the diaphragm and ends in the upper part of the 
coeliac ganglion. Often a ganglion called the splanchnic 
ganglion is developed on the nerve before it pierces the 
diaphragm. (4) The lesser splanchnic nerve is usually formed 
by two branches from the tenth and eleventh thoracic 
ganglia* It pierces the crus of the diaphragm and ends 
in the aorticorenal ganglion. (5) The lowest splanchnic 
nerve arises from the twelfth thoracic ganglion, perforates the 
crus of the diaphragm and terminates in the renal plexus* 
The Hemiazygos Vein (Vena azygos minor inferior) 
begins in the abdomen as the left ascending lumbar vein* 
It outers the thorax through the left crus of the diajj^mgm 
and ascends to the level of the eighth thoi^cis^ 
along tfce left side of the vertebral column* ^emsring the 
arteries ih its course, .Theuifc crossea jthe 
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vertebral wlnum from the left to* the right behind th&t 
descending aorta, the thoracic duct and the oesophagus 
and opens into the azygos vein. Its tributaries, are the* 
left subcostal vein, the lower three of four left intercostal 
veins and sometimes the accessory hemiazygos vein* , 

The Accessory Hemiazygos Vein (Vena azygos minor 
superior) is formed usually by the veins from the fourth 
to the eighth intercostal spaces of the left side. It descend# 
along the left side of the vertebral column and at the, 
level. of the seventh thoracic vertebra crosses to the left 
to open into the azygos vein or sometimes into the hemir 
azygos vein. 

THE POSTERIOR THORACIC WALL. 

The dissector should now examine the posterior part/ 
of the thoracic wall from within. 

The posterior intercostal membrane is the continuation 
medial wards of the internal intercostal muscle from the 
angle of the rib laterally to the anterior costo-fcrans verse 
ligament medially. It covers the deep surface of the 
external intercostal muscle. 

The subcostales are muscular slips placed on the inner 
surfaces of the ribs near their angles. The direction of 
their fibres is like that of the internal intercostal muscles. 
They arise from the inner surface of one rib and are in* 
serted into the inner surface Cl the rib below or may skip, 
over two or three intercostal' spaces before insertion. 

The student should note that the external intercostal 
muscles behind the posterior intercostal membrane extend 
medially up to the tubercles of the ribs. 

Intercostal Arteries. — The intercostal arteries which 
supply*the first two intercostal spaces are derived from 
the superior intercostal artery which is a branch of the 
costocervical trunk of the subclavian artery ; white in the 
nine lower intercostal spaces, they (the nine pate# of aortic 
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intercostal arteries) are derived froid the ^IhdMci^ 

I# consequence of the* thoracic aorta lying to the left <rf* 
the median line of the vertebral column' the right aorifc 
intercostal arteries are longer than the left. The rigfi? 
aortic intercostal* crdss the bodies of the thoracic vertebrae 
behind the oesophagus, the thoracic duct and the azygos 
vein and lie under cover of the parietal pleura. The 
left aortic intercostal arteries pass backwards on the sides 
of the thoracic vertebrae and lie under cover of the pleura. 
From the sides of the bodies of the thoracic vertebrae 
the further course of the intercostal arteries on both sides 
is almost the same. They pass lateralwards behind the 
parietal pleura and the sympathetic nerve trunk and enter 
the intercostal spaces. Here each artery at first lies on the 
posterior intercostal membrane covered by the parietal 
^ pleura and then between the" internal and external inter- 
costal muscles in the costal groove. In the Costal groove the 
companion vein lies above and the intercostal nerve Ilea 
below. Its further course has been described (p. 152). 
Each intercostal artery gives oil a dorsal branch as it 
enters the intercostal space which passes backwards 
medial to the anterior eosto-transverse ligament and 
opposite the intervertebral foramen gives off a spina# 
branch which enters the vertebral canal to supply the 
medulla spinalis and its membranes. Then the dorsal 
branch divides into a medial and lateral branch which 
will be studied during the tiissection of the back. 

The Subcostal Arteries are two !n number, one on each 
side. They are in a line with the intercostal arteries 
and arise from the back part of the thoracic aorta. They 
pass lateralwards below the twelfth rib accompanied by 
the twelfth thoracic nerve and enter the dbdcmindl wall * 
beneath the lateral lumbocostal arch. Their further 
course has been described (p. 33). 

The Superior Intercostal Artery is a ferfchch of the 
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eoi^ceryioai trunk. It descends in front of the vMritatf 
the firstrib and opposite the first intercostal space divides 
into the fiist and second intercostal arteries. The $e*f; 
intercostal artery runs along the first intercostal space and 
the second intercostal artery descends in front of the aedfc 
of the second rib to the second intercostal space along 
which it runs. Their course and distribution are like 
those of the upper aortic intercostal arteries. 

Thoracic Nerves. — The posterior portions of the thoracic 
nerves are now seen. They are the anterior divisions 
of the thoracic nerves and are twelve in number on each 
side. They differ from the other spinal nerves in not 
joining with one another to form a plexus. Their cornice* 
tion with the ganglia of the sympathetic trunk by the 
white and grey rami communicantes has been described 
(p. 104). The greater portion of the first thoracic nerve 
ascends in front of the neck of the first rib to join the 
brachial plexus. The smaller portion of it is continued 
in the intercostal space like the other intercostal nerves 
hut it gives off no lateral cutaneous branch. The second 
thoracic nerve sometimes sends a communicating filament 
upwards along the neck of the second rib to join the por- 
tion of the first nerve which goes to the brachial plexus. 
The third to the eleventh (inclusive) thoracic nerves lie at 
first on the posterior intercostal membrane covered by 
parietal pleura. Near the angles of the ribs they pass 
between the internal and external intercostal mustifes. 
Their further course and distribution have been noted 
(p. 151). The twelfth thoracic nerve accompanies the 
subcostal artery and its course and distribution have been 
examined (p, 107). 

The Intercostal Veins are eleven in number on each 
side. There is a single vein m each space which is placed 
above the corresponding artery in the costal groove. On 
the right side the first intercostal vein, called the highest 
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' m t&FOQstal vtein, termiimtes ' usually iii the rijgfat $$i^ . 
mk&te yen. The second and third intercostal 
uniteto fm the superior mteroostal vela irtfeh opilili 
teto the azygos vein. The remaining right Ifiterdiferi 
veins open separately into the azygos vein; # ®n the 
tefl side the highest inttroostal vein opens usually into the 
left innominate vein. The superior intercostal "vein 
formed by the union of the second and third intercostal 
veins opens into the left innominate vein. The fourth, 
fifth, sixth, seventh and eighth intercostal veins ‘unite 
to form the accessory hemiazygos vem. The ninth, tenth 
and eleventh intercostal veins open into the hemiazygos Vein. 

The subcostal vein of the right side opens into * the 
azygos vein and that of the left side into the hemiazygos 

vein. r 

* % • 

ARTICULATIONS OF THE THORAX. 

I. Sterno -costal Joints. — The cartilages of the upper 
seven ribs articulate with the sternum. The joint between 
the first costal cartilage and the manubrium stemi is a 
synchondrosis and there is no synovial cavity between the 
cartilage and the sternum. The remaining six stemo -costal 
joints are arthrodial joints. The ligaments connect 1 ng 
the articular surfaces are : — (1) The -radiate sternocostal 
ligaments which are strong bands that radiate from . the 
anterior and posterior surfaces of the sternal ends of the 
costal cartilages. On the sternum they blend. with the 
’ periosteum. (2) The interarticular sternocostal ligaments 
which pass from the extremity of the costal cartilages 
to the side; of the sternum. These ligaments' subdivide 
the joint cavities into an upper and a lower compartment 
lined by separate synovial strata. This ligament is always 
present in the, joint between the second costal cartilage 
and the sternum and in the lower ones it is usually absent. 
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When it is absent there htajr be one synovia cavity or 
IMUieataiL • 

: «II* Intarchondral Joints. — These are diarthrodial 
joints between the contiguous -marginsuf the sixth, seventh, 
eighth, ninth and tenth . costal ' cartilages. Bach joint 
is enclosed by an articular capsule lined by a.: synovial 
stratum. - 

fE Jntersternal Joints.— These are two in number, 
one between the manubrium sterni and the gladiolus and 
the other between the gladiolus and the xiphoid process. 
The former is a symphysis ; the lower margin of the manu- 
brium and the upper margin of the gladiolus being coated 
with cartilage and joined to each other by a piece of fibro- 
cartilage. The joint is strengthened in front and behind 
by longitudinal fibres. The joint between the gladiolus 
and the xiphoid process is a synchondrosis ; the cartilage 
intervening: between the segments ossifies after middle age. 

IV. fSestovsrtebral Joints. — These include two sets 
of articulations : (a) Articulations of the heads of the 

ribs (capitular arfckulations) and ( b ) Articulations of the 
necks and tubercles of the ribs (costo-transverse artic- 
ulations.) ‘ 

(a) Capitular Articulations (arthrodia). — The head 
of a rib articulates with the cavity formed by the costal 
facets on the sides of two contiguous vertebrae and the 
intervertebral fibrocartilage between them. The first, 
tenth, eleventh and twelfth ribs articulate with single 
facets on the vertebrae of the same number. The follow- 
ing ligaments are seen in these joints : — (1) The articular 
capsules connect the head of the rib to the articular cavity 
formed by two contiguous vertebrae and the intervening 
fibio>eartilage . Two articular * capsules are seen in the 
jbhtfft from the second to the ninth ribs because an inter- 
ortlcalar ligament divides each of these joints into two. 
In the case of the first, tenth, eleventh had tttdfth riba 
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nients of' the aMto* 
vertebral and costo- 
transverse joints. 

1. Anterior ifoBfltaM 
ligament. 


2 . ' Posterior coeto-tena- 
verse ngameok 

t* Anterior;! 
verse H^ament. 

4. Intervertebral fibre* 
carfcUa«re. 

5. Radiate ligament. 

«. Interarticular ligament* 
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the capsule is not divided into two. (2) The interarticular 
ligament connects the interarticular ridge on the he$& • 
of a rib with the intervertebral fibrocartilage* 
divides the joint cavity into two, an upper and a lower, 
which are lined by separate synovial strata. This liga- 
ment is absent in the first, tenth, eleventh and twelfth 
ribs and hence there, is only one sytfevi&l stratum lining 
the capsule. (3) The radiate (stellate ligament) 

extends from the anterior surface of the head of each rib 
to the sides of the vertebrae above and below and to the 
intervening fibrocartilagc in a radiating manner. 

(6) Costo-transverse Articulations* — The articular 

portion of the tubercle of a rib articulates with the trans- 
verse process of the corresponding vertebra and forms 
an arthrodial joint. The following ligaments am 
in the joint : — (1) The aHicular capsule suiroupdS';|^B, 
articular facet on the tubercle of a rib and on the anterior 
surface of the tip of a transverse process* It is lined % 
a synovial stratum and is absent in the eleventh and 
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twelfth ribs, (2) The ligament of the tubercle of the tikis 
a •thiekeaing on the posterior part of the capsule ex tend* 
iftg from the tip of the transverse process to the rough 
portion of the tubercle of the rib, (8) The anterior cost®? 
transverse ligament extends from the upper border of the 
neck of t#ie rib to the lower border Qf the transverse process 
of the Vertebra above. (4) The posterior costotransverse 
ligament extends from the neck of the rib behind the attach- 
ment of the anterior costotransverse ligament to the base 
of the transverse process and the adjoining part of the 
inferior articular process of the vertebra above. (5) The 
ligament of the neck of the rib (middle costotransverse liga- 
ment) binds the posterior surface of the neck of a rib to 
the anterior surface of the transverse process against 
which it lies, 

V. The Intervertebral Joints comprise (a) the arti- 
culations between the bodies of the vertebrae and ( b ) the 
articulations between the vertebral arches. 

The articulations between the bodies of the vertebrae 
constitute amphiarthrodiai joints. The ligaments connect- 
ing them are: — (1) The anterior longitudinal ligament 
(anterior common ligament) extends along the front of 
the bodies of the vertebra?. It is broader below than above 
and firmly attached to the anterior surfaces of the bodies 
of the vertebra? and to the intervertebral fibrocartilages. 
It is narrow opposite the central parts of the bodies. Its 
superficial fibres arc long and deep fibres short. (2) The 
posterior longitudinal Ugament (posterior common liga- 
ment) extends along the posterior surfaces of the bodies 
of the vertebrae. It is broad where it is attached to the 
intervertebral fibrocartilage and to the contiguous margins 
of the jjpdies of the vertebrae. It is narrow opposite the 
central parts of the bodies from which it is separated by 
the basivertebral veins. (8) The intervertebral fibnmrti - 
lages are discs of white fibrocartilage placed between 
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Hie contiguous surfaces of the bodies of Hue verteferil. 
In the thoracic region they are almost of uniform thick- 
ness. Their peripheral portions ate fibrous and the central 
portions are soft and pulpy. Laterally they are attached 
to the inters rticular ligaments of the costovertebral arti- 
culations. (4) The intertransverae Ugamenig eiftend be- 
tween the tips of, the transverse processes. (5) The «Wff- 
culttr capsules are attached to the margins Of the ar^sdar 
processes of adjacent vertebra-. They are 
and loose. (6, 7, 8) The ligamcnta flava, conn^W^B 
lamina* and the interspinal and supraspinal ligatnepta , 
connecting the spinous processes will be studied during: 
the dissection of the back. . 

HEAD AND NECK. 

When the subject is brought into the dissecting-room 
it is placed in the lithotomy position The dissector 
of the head and neck starts work at once. The vwk 
assigned to him on the first, second and third days is the 
dissection of the scalp and the temporal region. 

THE SCALP AND THE TEMPORAL REGION. 

Surface Anatomy. — Before beginning to reflect the 
skin the following landmarks should be felt and recognised 
on the cranium the glabella, the superciliary arch, 
the supraorbital margin, the zygomatic process of the 
frontal bone, the parietal tuberosity, the superior temporal 
linn, the zygomatic arch, the mastoid process and the 
external occipital protuberance. 

Incisions . — The head should be shaved and raised on 
a block. Give one incision from the root of tfce nose 
backwards along the middle line to the external occipital 
protuberance. Another incision is to be made from the* 
tip of the mastoid process on one side to the same point 
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an ^ side along the vertex of tfee skull and 

accross the line of the first incision* A third incision is 
to be given on each side by carrying the knife from the 
tip oliliie mastofct process in. an arched manner over the 
pinna of the ear to the posterior root of the zygomatic 
'pmcmi**- The two flaps of the skin in teat are to be 
reflected to the level of the supraorbital margins in front 
and the zygomatic arches laterally. The remaining two 
flaps of the skin behind are to be reflected to the level 
of a line joining the external occipital protuberance to the 
tip of the mastoid process. 

The term “scalp” includes the soft structures covering 
the skull between the supraorbital margins in front, the 
superior temporal lines at the sides and the superior nuchal 
lines behind. The “temporal region” includes the por- 
tion lying between the superior temporal line and the 
zygomatic arch. 

There arc Jive layers in There are eight layers in 
the scalp in the following the temporal region in the 
order from without inwards, following order from without 

inwards. 

]. The skin. 1. The skin. 

2. The superficial fascia. 2, The superficial fascia. 

S. The epicranius with its 3. The extrinsic muscles 

aponeurosis. of the ear. 

4. The subaponeurotic 4. The thin lateral per- 

areolar tissue. tion of the aponeuro- 

5. The pericranium. sis of the epicranius. 

5. A thin layer of fascia 
which descends from 
the superior tempo- 
ral line to the pinna. 

A. • The temporal fascia. 

7. The temporal muscle* 

8. The pericranium. 
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V Beridesthese strata thefclkmng»ves^ 

Are met with in the scalp , * . <..* ' 

{ 1. Frontal. 2, Supraorbital* S~ Super-y 
ficial temporal. 4. Posterior auricular. 

5. Occipital. 

f 1. Supratrochlear. 1 In the frontal and 

2. Supraorbital. j parietal regions. 

3. Temporal branches of 
the facial nerve. 

4. Zygomatico-temporal 
branch of the zygomatic 
neTve. 

5. Auriculo-temporal 
Nerves -4 nerve. 

6. Posterior auricular 
branch of the facial nerve. 

7. Posterior branch of 
the great auricular nerve. 

8. Smaller occipital 
nerve. 

9. Greater occipital 
V nerve. 

The Skin of the scalp is firmly attached to the epi- 
cranius by the fibrous processes of the superficial fascia ; 
hence the difficulty in separating the skin from the super- 
ficial fascia and the mobility of the hairy scalp during the 
contraction of the epicranius. 

The Superficial Fascia is a firm dense layer of fibrous 
tissue containing numerous lobules of fat. It is firmly 
attached to the overlying skin and to the epicraxuus- lying 
underneath. t 

Remove the superficial fascia taking care that the 
cutaneous nerves and blood-vessels which ramify in it 
are not . injured. 








The ^»mmui (Oceipito-frontalis) is placed syrnme* 
trically one on each side of the cranial vault and consists 
of an anterior muscular portion called the frontalis f u 
posterior muscular portion called the occipitalis, and an 
intermediate aponeurotic portion called the galea aponeuro- 
tica. 

The Frontalis is attached to the superficial fascia over 
the eyebrow and the root of the nose. Here its fibres 
are blended with those of the orbicularis oculi laterally 
and the corrugator and procerus medially. The fibres 
pass upwards and end in the aponeurosis near the coronal 
suture. Medially the muscle fibres of the two sides are 
continuous. 

The Occipitalis arises (1) from the lateral two thirds 
of the superior nuchal line of the occipital bone and 
(2) from the adjacent mastoid portion of the temporal 
bone. The fibres pass upwards and end in the aponeu- 
rosis. Medially the muscles of the two sides are separated 
from each other by an interval occupied by a prolonga- 
tion of the aponeurosis. 

The Galea Aponeurotica (Epicranial aponeurosis) 
connects the frontalis with the occipitalis. Behind it 
is prolonged between the two occipitales muscles and is 
attached to the external occipital protuberance and the 
highest nuchal lines of the occipital bone. In front it is 
prolonged as a pointed process filling up the V-shaped 
gap between the upper parts of the frontales muscles. 
On either side a thin fascia is prolonged from its lateral 
margin to the zygomatic arch and gives origin to the 
anterior and superior auricularcs. 

Nerve -supply , — The frontalis is supplied by the tem- 
poral branches of the facial nerve and the occipitalis by 
. the posterior auricular branch of the same nerve* 

, Make, a short crucial incision into the galea apemeuro- 
over the vertex of the skull and raise the coum jam of 
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the Sups. This will reveal the lityer ^ef * 
areolar tissue. It connects loosely the ajtoueurdsis to the 



pericranium. 

The pericranium is the periosteum covering the cranium 
lying underneath the areolar tissue. Make an incision 
in the pericranium and reflect it from the surface of 
the bone for some distance. Observe that it is firmly 
attached to the sutures, but it can be easily separated 
from the intervening surfaces of the bones. 

In the temporal region the extrinsic muscles of the 
ear lying beneath the superficial fascia are to be cleaned. 

The Extrinsic Muscles of the Ear are three in number 
viz., the auricularis anterior, the auricularis superior and 
the auricularis posterior. 

The auricularis anterior (attrahens aurem) lies in front 
of the auricula. Hook the ear backwards to make the 
fibres of the muscle prominent. The muscle is fan-shaped 
and arises by its base from the lateral margin of the galea 
aponeurotica and is inserted by its apex into the fpina 
helicis. 

The auricularis superior (attollens aurem) is also a 
fan-shaped muscle situated above the auricula. It may 
be made prominent by hooking the ear down. It arises 
by its broad base from the lateral margin of the galea 
aponeurotica and is inserted by its apex into the cranial 
surface of the pinna at its upper part. 

The auricularis posterior (retrahens aurem) is situated 
behind the auricula and is made prominent by hooking 
the ear forwards. It arises from the mastoid portion of 
the temporal bone and is inserted into the cranial surface 
of the concha at its lower part. 

Nerve-supply . — The auricularis anterior and Superior 
are supplied by the temporal branches of the facial 
nerve. The auricularis posterior is supplied by the 
posterior auricular branch of the same nerve. . * 




Fig. 47 . — Arteries of the 

1* Superior thyreoid artery. 

2. Lingual artery. 

3. Hyoid branch of lingual artery. 

,4. External maxillary artery. 

6. Inferior labial artery. 

7* Soperior. <+■ labial artery and 
artery to septum. 

3- Lateral nasal artery. 

». alar artftry. 

10. Submental artery. 

11. Gonial artery. 


scalp and face (from Henle). 

12. Sterno-cleidn-raaBtoid branch of 
' occipital artery. 

13. Posterior auricnlar artery. 

14. Ascending pharyngeal artery. 

15. Superficial temporal artery. 

16. Internal maxillary artery. 

17. Transverse facial artery. 

1 *. Branch of lacrimal artery. 

19. Supraorbital artery. 1 

20. Frontal artery. 
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front part oftheforehea4 (g) The 
is. derived from the ophthalmic u artei?y^ It emerges 
the orbit through the supraorbital foramen aecompamed 
by the supraorbital nerve* It supplies the skin and 
muscles of the forehead and anastomoses with the frontal 
artery and with the fjontal branch of the superficial 
temporal artery. Tbe frontal and supraorbital veins meet 
at the medial angle of the orbit to' form tne angular vein. 
(3) The superficial temporal artery is One of the terminal 
branches of the external carotid. It appears in the tem- 
poral region by crossing the posterior part of the, zygo- 
matic arch just in front of the ear in ^company with the 
auriculotemporal nerve. It divides into an anterior 
or frontal and a posterior or parietal * branch. The frontal 
branch passes upwards and forwards supplying the muscles 
and skin and anastomoses with the supraorbital and 
frontal arteries. The parietal branch curves upwards 
and backwards along the side of the head aild anastomoses 
with the posterior auricular and occipital arteries and 
with its fellow of the opposite side. The superficial tem- 
poral vein begins on the side and vertex of the skull. 
Its termination cannot be seen now. (4) The posterior 
auricular artery is a branch of the external carotid. In 
the scalp it appears between the mastoid process and the 
ear and divides into an anterior or auricular branch and 
a posterior or occipital branch. The auricular branch 
passes upwards beneath the auricularis posterior, supplies 
the back part of the auricula and anastomoses with the 
parietal branch of the superficial temporal artery. The 
occipital branch runs backwards and anastomoses with 
the occipital artery. The posterior auricular vein 
begins on the side of the head and its terminatioUj^annot 
be seen now. (5) The .occipital artery appears lateral to 
the external occipital protuberance in companyrwith the 
greater occipital nerve; It passes upwards taking a 
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tortuous course and supplies the soft parts at the upper 
and back parts of the cranium. The occipital vein begins 
at the posterior part of the r "Skull and its termination can* 
not be seen now*, v-*7T‘ 

Nerves. — (1)^ The supratrochlear nerve is. the medial 
terminal* branch ofthe frontal nerve. It emerges from 
the orbit at its paedial angle and ascends beneath the 
eorrugator- anf frontalis muscles. It then pierces the 
frontalis mu sc Wand 1 supplies the skin of the forehead near 
the middle line.* 0) The supraorbital nerve is the lateral 
terminal branch of the frontal nerve. It emerges from 
the orbit through the supraorbital notch or foramen 
and ascends beneath the orbicularis oculi and frontalis 
muscles. It then divides into two branches, a medial 
.and a lateral. The medial branch pierces the frontalis 
muscle and supplies the skin over the parietal bone. The 
lateral branch pierces - the galea aponeurotica to supply 
the skin over the parietal bone. (8) The temporal brandies 
of the facial nerve appear in the temporal region by cros- 
sing the zygomatic arch. They supply the eorrugator 
supercilii, the orbicularis oculi, the frontalis and the 
auricularcs anterior and superior muscles. (4) The zygo- 
matico -temporal branch of the zygomatic nerve pierces the 
temporal fascia about an inch above the front part of the 
zygomatic arch. It supplies the skin of the temporal 
region. (5) The auriculo-temporal nerve is a branch ^ the 
mandibular nerve. Its terminal portion appear^! jn the, 
temporal region by crossing the zygomatic arch Just in 
front of the ear m company with the superficial temporal 
artery. It divides into an anterior and a posterior branch 
which supply the skin of the scalp and the temporal region*. 
(6) The posterior auricular nerve is a branch* of the facial 
nerve. It ascends with the posterior auricular artery in 
the internal between the mastoid process and the ear and 
divides into an anterior or auricular branch and a pos- 
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Fig. 48 . — Nerves of the scalp, face and upper half of 
the side of the neck (from Hirschfeld and Leveille). 


A. Frontalis muscle. 

B. Occipitalis muscle. 

•C, Anterior auricular muscle. 

D. Superior auricular muscle. 

E. Posterior auricular muscle. 

F. Trapedus. 

G. Splenlus capitis. 

I. Sterno-oleido-maetoideus. 

J. Piatyama. 

1. Supratrochlear nerve. 

2. Supraorbital nerve. 

3. Zygomatico temporal nerve. 

4. Small occipital nerve. 

5. Auriculo-temporal nerve* * 

«. Temporal branch of facial nerve. 

7. Zygomatic branches of facial ^ f 

nerve. J k ‘ ■,£ 


8. Posterior auricular nerve. 

9. Infraorbital branches of facial 
nerve. 

10. Facial nerve, 

13. Buccal branches of facial nerve. 

14. Mandibular branch of facial nfcVve. 

1 5. Gfcat occipital nerve. 

16. Zygomatioo-factal nerve. 

17. External nasal nerve. 

38. Infraorbital nerve. * 

19. Buccinator nerve. 

20. Mental nerve. 

21. Branches to digastric and stylo- 
hyoid muscles. 

23* Great auricular nerve. 

24, Transverse entaueens ooUi nerve. 
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terior or occipital branch. The auricular branch suppler 
the aurieol&ris posterior. The occipital branch passes 
l>ackwards and supplies the occipitalis. (7) The posterior 
branch of the greater auricular nerve ascends close to the 
preceding nerve and supplies the skin over the mastoid 
process and on the hack of the* ear. (8) The smaller 
occipital nerve is derived from the anterior primary divi- 
sion of the second cervical or sometimes also from the 
third cervical nerve. It ascends behind the mastoid 
process and supplies the skin of the occipital and mas- 
toid regions. It gives off an auricular branch, which 
supplies the skin of the upper part of the cranial surface 
of the auricula. It communicates with the great auricular* 
the posterior auricular and greater occipital nerves* 
(9) . The greater occipital nerve is the medial branch of the 
posterior division of the second cervical nerve. It lies 
close to the occipital artery and divides into many branches* 
which supply the skin over the back part of the head as 
far forwards as the vertex. Sometimes it gives off an 
auricular branch which supplies the skin over the back 
part of the ear. 

’ The remaining layers in the temporal region may now 
be examined. Reflect the lateral prolongation of the 
galea aponeurotica together with the superior and anterior 
auricular muscles towards the zygomatic arch. A layer 
of thin fascia is now seen beneath it passing from the 
superior temporal line to the pinna. This is the fifth layer 
in the temporal regioi* Reflect this fascia downwards 
from the superior temporal line. The temporal fascia 
attached to the superior temporal line is now exposed. 
This is the sixth layer in the temporal region* Detach 


the tdfcnporal fascia from the superior temporal line. 
The origin of the temporalis muscle is exposed* This is the 
seventh layer in the temporal region. Detach the temr 



muscle from its origin from the temporal fossa and 



REMOr&L OF fm muiN 




reflect it downward* over the zygomatic arch, /Mte 
pericranium which forms the eighth layer is now£exp&sed* 

REMOVAL OF THE BRAIN. THE DORA MATER* 
ITS PROCESSES AND SINUSES. THE EXIT OF 
THE CRANIAL , NERVES: THE ARTERIES 
ENTERING INTO THE CRANIAL CAVITY. 
THE CRANIAL FOSSAE. 


The skull cap is now to be sawn through. The saw 
line which encircles the whole of the skull is marked with 
the knife by cutting the remaining layers of the scalp 
down to the bone. In front, this line is about three -fourths 
of an inch above the supraorbital margins. Behind, ‘the 
line is about half an inch above the level of the external 
occipital protuberance. The ends of the lines in front 
and behind are to be joined together by carrying the 
edge of the knife along the lateral aspect of the skull. 
Divide the outer table of the skull by the saw. When 
the diploe is reached (which will be indicated by lessened 
resistance) the saw is no longer to be used. The inner 
table is then broken by the chisel and hammer* In this 
way any injury to the membranes or brain substance 
is avoided. When the skull cap has become looser thfr 
hook at the end of the chisel is introduced into the cut 
in front and the cranial vault forcibly detached* The 
external surface of the dura mater is now brought into 
view. 

The Dura Mater is the outermost covering of the 
brain which is enveloped by three membrane* called the 
meninges . The innermost covering is call d the pia 
mater ; while ..between the dura mater and ti e pia mater 
is the intermediate covering called the armhrnd0, The 
outer surface of the dura mater is rough and hrmly adhe- 
rent to the inner surfaces of the skull bones as has been 
noticed duriug the removal of the skull "cap. Small 
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granular masses, called arachnoideal granulations art" 
seen on either side of the middle line of the duff a mater 
specially if the subject is old. Indentations on the inner 
surface of the skull cap on either side of the sagittal suture 
are seen corresponding to these outgrowths. These 
granulations are the outgrowths o£ the arachnoideal trabe- 
cula; which have pushed and stretched the dura mater 
before them. If the outer surface of the dura mater is 
well sponged the ramifications of the middle meningeal 
artery on either side will be seen. On the inner surface 
of the skull cap that has been removed grooves correspond- 
ing to these branches of the artery are seen. 

Pinch the dura mater with forceps and with a pair 
of scissors cut it antero-posteriorly on either side about half 
an inch lateral to the middle line. Make a vertical incision 
in each lateral flap from the centre of the first incision. 
Reflect the four flaps of dura mater thus formed over the 
sawn margin of the skull. The inner surface of the dura 
mater is now seen. It is smooth and free and is separated 
from the arachnoid by an interval called the subdura l 
space. This space contains a little serous fluid enough 
to lubricate the opposed surfaces of the two membranes. 
The dura mater consists in reality of two layers an outer 
or e ndosteal la yer which lines the inner surfaces of the 
cranial bones serving as an internal periosteum, and an 
inner or menin geal lay er which forms and gives off processes 
between the different parts of the brain for their support. 
These two layers* are intimately blended together except 
in some places where they separate and form venous 
channels called sinuses. ‘ " ' 

The superior sagittal sinus is now to be opened. It 
is contained in the central strip of dura mater which has 
been left in the middle line. Lay open the sinus by incising 
its exposed upper wall from behind forwards. 

; - The Superior Sagittal Sinus (Superior longitudinal 
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sinus) is a Venous channel situated between the two layers 
oi the dura mater. It extends from the foramen caecum 
iii. front to the internal occipital protuberance behind, 
grooving the inner surfaces of the cranial bones along 
the middle line of the skull. The lumen of the sinus is 
triangular, small in front and gradually increases in size 
as it is traced backwards. Slender fibrous bands traverse 
the sinus at its inferior angle. These bands are called 
chordai Willisii. On either side are seen the projecting 
araehnoideal granulations and the mouths of recesses 
called lacuna* into which the cerebral veins open. The sinus 
terminates usually in the right lateral sinus. Emissary 
veins passing through the foramen cwcum and the parietal 
foramina join it and the superior cerebral veins open 
into it. 

Pull the hemispheres of the cerebrum a little away 
from each other and note that the superior cerebral veins 
are passing medial wards along the surface of the hemi- 
spheres towards the lateral wall of the superior sagittal 
sinus. They do not however open into the, sinus as soon as 
they reach its lateral wall but turn forwards lying against 
it and then open obliquely into the sinus. If a bristle 
is passed into one of these openings in the sinus it will 
point obliquely forwards and medialwards. This shows 
that the blood from these veins flows forwards into the 
sinus. The main current of blood in the sinus, however 
flows from before backwards. Divide these cerebral 
veins and observe the process of the dura mater which 
sinks between the hemispheres antero-posteriorly. This 
is the falx cerebri. 

, The Falx Cerebri is a sickle -shaped process of the 
dura mater formed by the duplieature of its inner menin- 
ggellayer. In front i| is. attached to the crista galli of the 
ethmoid by its narrow extremity. Behind it is broad 
and is attached to the upper. surface of the tentoripm 
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oerdbelli where it splits and forms with the tentorium & 
venous passage called the straight sinus. ~ Its tipper 
margin is convex and splits to enclose the superior sagit- 
tal sinus. Its lower margin is concave and free and 
contains the inferior sagittal sinus. 

Ranfoval of the Brain. — The student should now 
proceed to remove the brain. Divide the falx cerebri 
at its attachment to the crista galli and throw it back- 
wards. Tilt the head a little backwards and support the 
hind part of the brain with the left hand,— this support 
should be continued till the whole brain is removed. The 
frontal Jobes of the brain are then dislodged from the 
anterior fossa of the base of the skull as also the olfactory 
bulbs and tracts from the lamina cribrosa of the ethmoid 
with the handle of the scalpel. Next take a sharp scalpel 
and divide the cranial nerves in succession from before 
backwards as they perforate the dura mater. In dividing 
the nerves cut them short on one side and long on the 
other. Divide the optic nerves which Will be seen close 
to the anterior clinoid processes as they enter the optic 
foramina. The internal carotid arteries which also come 
into view are also to he divided. The pituitary body 
is next to be dislodged from the fossa hypophyseos with 
the infundibulum attached to it by incising the margin 
of the diaphragma sellar (a process of the dura mater 
encircling the infundibulum). The thick oculomotor 
nerves which lie lateral to the internal carotid arteries 
are then divided. The free margin of the tentorium 
cerebelli close to its attachment to the clinoid processes 
is now seen. Lying under cover of this free margin are 
the slender trochlear nerves which should be divided. 
At th is stage the tentorium cerebelli which is situated 
between the posterior part of the ^prebrum and the cere- 
bellum should be divided carefully by carrying the knife 
superficially along its attached convex margin, so that 
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the ©erebellum lying ; underneath may not be infixed. 
The remaining cranial nerves are now to be divWed; The 
two roots of the trigeminal nerve pierce the dura mater 
close to the apex of the petrous portion of the temporal 
bone. The abducent nerve pierces the dura mater below 
the posterior clinoid processes, The facial and* acoustic 
nerves together with the nervus intermedins are to be 
divided where they enter the internal acoustic meatus. 
The glossopharyngeal , the vagus and the accessory nerves 
are to be divided just before they enter the jugular foramen. 
It should be noted that the accessory nerve is joined by 
filaments from* the medulla spinalis. The hypoglossal 
nerve is to be divided where it pierces the dura neater 
over the hypoglossal canal. Lastly divide the medulla 
spinalis as low down as possible together with the vertebral 
arteries . Then with two fingers of the right hand intro- 
duced through the foramen magnum dislodge the mediilla 
oblongata and the cerebellum and take the whole brain 
•out on to the left hand. 

Preservation of the Brain* — The brain is next to be 
hardened. For this purpose a jar of sufficient, capacity 
to contain the brain and preserving fluid and with a 
properly fitting lid is taken. At the bottom of the jar 
some tow is placed which' serves as a cushion for the brain 
and preserves its normal contour. A ten per cent, solu- 
tion of formalin is then poured into the jar sufficient 
to cover the brain and the padding of tow. Some punc- 
tures#are made in the membranes covering the brain and 
then the organ is immersed in the lotion with its base 
uppermost. The mouth of the jar is then covered by 
the lid. For ordinary purposes the brain will be well « 
hardened in formalin solution. But for special ^sections 
the brain should be removed from the formalin solution 
after a week and transferred to another jar containing 
rectified spirit. The brain lies on a sirafia# pad this 
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jar and should be kept in it till the dissection of the head 
and neck is finished, when the study of the brain is com- 
menced. 



Fig. 49. — Processes and sinuses of the dura mater ; 
exit of the cranial nerves ; — sideview (from Hirschfeld 
and Leveille). 


A. Falx cerebri. 

B. Falx oerebelli. 

C. Tentorium cerebri. 

D. Crista galli of ethmoid. 

E. Auditory tube. 

F. Ligamentum deu tic uJa tarn. 
1. Superior sagittal sinus. 

c 2. inferior sagittal sinus. 

3* Great cerebral vein. 

4. Straight sinus. 

5. Confluence of sinuses. 

6. Vertebral artery. . 

7. Olfactory nerves. 

$. ©£tle nerve. 


fl. Oculomotor nerve. 

10. Trochlear nerve. 

1 1. Trigeminal nerve. # 

12. Abducent nerve. 

13. Faciei and acoustic nerves. 

14. Glossopharyngeal, vagus and 
accessory nerves. 

15. Hypoglossal nerve. 

10. First cervical nerve. 

17. Fftsterior root of second cervical 

nerve. 

18. Anterior root of second cervical 
nerve. 
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1 , , Processes of the Dura Mater. — The following: are th*" 
processes formed by the meningeal layer of tfie data 
muter — 


Vertical 

Horizontal 


11. 

12 . 

Il- 

ls- 


Falx cerebri. 

Falx cerebelli. 

Tentorium cereblli. 
Diaphragm a sella:. , . - 


The Fajx Cerebri has been already exafcrSned.- 

The Falx Cerebelli is a falcrforih process of the dura 
mater given off between the hemisphere^ of the cerebellum.. 
Its base is uppermost being attached to inferior surface 
of the tentorium cerebelli at its hade "payt,, Tts apex 
divides into two narrow processes wHieh a re, .continued 
to the sides of the foramen magnum. Its .posterior border 
is convex and is attached .to the internal occipital crest 
and encloses the occipital sinus* Its; anterior -border is 
free and lies in the cleft between the two cerebellar hemi- 
spheres. 

The Tentorium Cerebelli is an arched process of the 
dura mater interposed between the cerebellum below and 
the posterior part of the cerebrum above. When observed 
in situ it is almost horizontal, elevated in the centre and 
gradually sloping down towards the circumferential 
attachment. Its posterior border or the circumferential 
attachment is convex and is attached behind to the mar- 
gins of the transverse sulcus on the inner surface of the 
occipital bone and to the margins of the grbove at the 
inner aspect of the mastoid angle of the parietal bone. 
At* this attachment it splits to enclose the transverse 
sinus. Further in front it is attached to the superior 
border of the petrous portion of the temporal, bqpe and 
here it splits to enclose, the superior petrosal sinus. The 
anterior border is free and concave. At the apex of the 
petrous portion of the temporal bone the anterior and. 
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posterior borders meet and’ cross each other and are pro* 
longed forwards to be attached respectively to the .anterior 
and posterior clinoid processes of the sphenoid* Jts 
superior surface is convex and gives attachment to the 
falx eerebri in the middle line an tero-posteriorly, the 
■straight sinus running along the junction of the two 
processes of the dura mater. Its inferior surface gives 
.attachment posteriorly to the base of the falx cerebelli. 

The Diaphragma Selim is a circular horizontal fold 
which retains the pituitary body in the sella turcica. It 
presents a small opening in the centre through which 
the infundibulum passes. 

The Sinuses of the Dura Mater may be arranged as 

follows : 


A. Along the me- 
dial plane. 
Superior sagit- 
tal. 

Inferior sagit- 
tal. 

Straight. 

Occipital. 


1. Bilateral . 

Transverse. 

Cavernous. 
Sphenoparietal. 
Superior petro- 
sal. 

Inferior petro- 
sal. 


1 Across the me- 
dial plane . 
Intercaver- 
nous. 

Basilar plexus. 


The Superior Sagittal Sinus has been already examined. 

The Inferior Sagittal Sinus (Inferior longitudinal 
sinus) lies enclosed in the free margin of the falx cerebri 
at its posterior half or two-thirds. It receives tributaries 
from the falx cerebri and a few veins from the medial 
surface of the cerebral hemispheres. It terminates behind 
at the^piterior extremity of the straight sinus. 

The Straight. Sinus passes from before backwards 
along the tentorial border of the falx eerebri. At the 
internal occipital protuberance it terminates in one of the 
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transverse sinuses (usually the left) which does nothfftffat 
the superior sagittal sinus. Its tributaries are {If ifae 
Inferior sagittal sinus, (2) the great cerebral vein which 
opens at its front and (8) the superior cerebellar veins* 

The Transverse Sinuses (Lateral sinuses) are two in 
number, a right and a left. The right one is* usually 
a Continuation of the superior sagittal sinus while the left 
one of the straight sinus. Sometimes the superior sagittal 
sinus is continued into the left transverse sinus and 
the straight sinus into the right transverse sinus. At 
the beginning of the transverse sinus where the superior 
sagittal sinus opens there is a dilatation called the con- 
fluency of sinuses . The two transverse sinuses at "their 
commencement communicate with each other by a short 
transverse venous channel passing in front of the internal 
occipital protuberance. Kach sinus passes lateralwards 
and forwards lying against the inner surface of the occipital 
bone and the mastoid angle of the parietal bone along 
the attached border of the tentorium ecrebelli. It then 
curves downwards and medialwards lying along the sigmoid 
sulcus of the mastoid portion of the temporal bone. Final- 
ly it passes through the posterior (compartment of the 
jugular foramen to become continuous with the internal 
jugular vein. Its tributaries are (I) some cerebellar 
veins, (2) a diploic vein and (8) the superior petrosal 
sinus. It communicates with the extra cranial veins by 
two emissary veins which pass through the mastoid fora- 
men and the condyloid canal. 

The Occipital Sinus lies along the posterior border of the 
falx cerebelli. It begins by small veins around the fora- 
men magnum and opens into the confluence of sinuses. 
Usually there are two occipital sinuses at the coapnenee- 
merit which unite higher up to form a single Atmik. Some- 
time^ they remain separate in their entire course and 
each opens into the transverse simrs of its own ’ride. It 
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communicates below with the> posterior internal vertebral 
venous plexus. . 

Cavamoo* Sums. — This is a curved sinus so called 
l)ecause its lumen is traversed by intersecting banda. It 
lies on either .side of the body of the sphenoid. It begins 
in £ront*at the superior orbital fissure where it receives 
the ophthalmic veins and ends behind at the apex of the 
petrous portion of the temporal bone in the superior and 
inferior petrosal sinuses. It communicates with its fellow 
of the opposite side by the intercavernous sinuses. In 
addition to the ophthalmic veins the sphenoparietal 
sinuses open into the cavernous sinuses. Two emissary 
veins, one passing through the foramen ovale or foramen 
Vesalii and the other through the foramen laccrum, joip 
the cavernous sinuses. The structures lying in the medial 
and lateral walls of the sinus will be examined later on. 

The Sphenoparietal Sinus is a minute venous channel 
which passes medial wards along the undersurface of the 
small wing of the sphenoid and opens into the cavernous 
sinus. 

* The Superior Petrosal Sinus begins at the posterior 
end of the cavernous sinus and ends in the transverse sinus 
lying in its course along the superior border of the petrous 
portion of the temporal bone. 

The Inferior Petrosal Sinus runs along the groove formed 
by the articulation of the basilar part of the occipital 
bone with the jiosterior border of the petrous portion of 
the temjwral bone- It begins in front. in the cavernous, 
sinus and ends behind in the internal jugular vein, after 
it has passed through the anterior compartment of the 
jugular foramen, . , 

The* Intercavernous Sinuses are two in number an 
anterior and a posterior. They connect the cavernous 
sinuses, the anterior one passing in front and the posterior 
©^behind the diaphragmaselbe.* The two iatercaverf 
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hous sinuses together with the intervening cavernous sinuses 
form a circular venous Channel called the ci¥e$Mi mmm. 

The Basilar Plexus consists of minute ^ent>Us; dfesfels 
between the two, layers of the "dura mater cohering the 
basilar part of the occipital bone and establishes comotum- 
cation between the inferior petrosal sinuses of *the two 
sides. Helow it communicates with the anterior internal 
vertebral venous plexus. t * 

Exit of the Cranial Nerves, — The dissector has now 
to examine at the base of the skull the points at which 
the cranial nerves pierce the dura mater and trace these 
up to the points where they leave the cranial cavity. As 
each nerve goes out it receives sheaths from each of Jthe 
three coverings of the brain. The sheath deriv ed from the 
arachnoid soon disappears, but those derived from the 
dura mater and pia mater are gradually lost on the nerve. 
The olfugtonj neroe* are minute (i laments about twenty 
in number which pierce the dura mater over the lamina 
cribrosa of the ethmoid, through the foramina of which 
they enter the nasal cavity. They are attached to the 
inferior surface of the olfactory bulb which has been 
removed with the brain. The optic nem perforates the 
dura mater opposite the optic foramen and pass through 
it to the orbit. It is accompanied by the ophthalmic artery. 
The oculftmotpr nerve pierces the - ' mafceiV' 

of and lateral to the posterior cUnoid process. 
this nerve in the lateral wall of the cavernous sihus to its 
exit from the cranial cavity through the’ superior , orbital 
Assure. In the lateral wall of the cavernous sinus it 
communicates with the cavernous pleXt&t-.M the 'Sym- 
pathetic around the internal carotid .aiid' -With 

the ophthalmic division of the 'trigeminal b$%mthujte 

filaments. Before its exit through the superior orbital 
fisstire it subdivides into a superior and aminferior ramus. 
The > pierces the dura mater M the \ free 
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1. Internal carotid artery. 

2. Lumen of the cavernous 

. * - eftiua* 

3. Oculomotor nerve. 

4. Trochlear nerve* 

5. Ophthalmic nerve* 

6. Abducent nerve. 

7. Dura mater. 

fig. 50.— Diagram showing the position of the nerves 
in the wall of the cavernous sinus. 



margin of the tcutorium cere belli behindhand lateral to 
the posterior clinoid process. Traced in the cavernous 
sinus it is found to lie in its lateral wall between the 
oculomotor nerve above and the ophthalmic division of 
the trigeminal nerve below. Here it communicates with 
the cavernous plexus of the sympathetic and with the 
ophthalmic division of the trigeminal nerve bv minute 
filaments. Before its exit through the superior orbital 
fissure it crosses the oculomotor nerve. The trigeminal 


Superior orbital fissure. Carotid groove. 



1. Semilunar ganglion. 

3. Oculomotor nerve. 

4 . Trochlear nerve. 

5. Ophthalmic division 

or trigeminal nerve. 

6. Abducent nerve. 

7. Frontal nerve, 

8. Lacrimal nerve. 

9. Superior division Of 

oculomotor nerve. 

10. Na»o-cUiary nerve. 

11. Inferior division of 

oculomotor nerve. 


Fig. 51.— Diagram of the nerves passing througbthe 
stupor orbital. fissure and the carotid groove. > ■ 
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nerve consists of a motor ami a semory root. : J|j^|be- 

rpots pierce the dura 

portion of the temporal bdney the 

medial side/ On* cutting through? ; tibe • 

tracing the roots a ganglion, called 
(Gasserian ganglion), 4sC found !Wi A Iroot. 

This ganglion lies pn the trigeminal ' pf-the 

petrous portion of the 'temporal bone in a cavity (ba\%hi 
Meckelii) between the two layers of the dura mater. Its 
convex margin is directed forwards and latCralwards and 
from it issue the three large nerves viz., the ophthalmic, 
maxillary and mandibular. Behind the ganglion lies 
the motor root of the trigeminal nerve. The medial ? 
end of the ganglion is joined by filaments from the caver- • 
nous plexus of the sympathetic. Trace the three 
branches of the trigeminal .nerve to their exit from the 
cranial cavity. The ophthalmic nerve is the smallest of 
the three divisions of the trigeminal. It arises from the 
anteromedial part of the ganglion and passes through the 
lateral tvall of the cavernous sinus lying below the trochlear 
nerve. Before entering the orbit through the superior 
orbital fissure it divides into three branches ; frontal, naso- 
ciliary and lacrimal. In the wall of the sinus it com- 
municates with the oculomotor, trochlear and abdu- 
cent nerves and is joined by filaments from the 
plexus of the sympathetic. It gives off a meningeal 
branch which supplies the tentorium cerebelli. The 
student has traced three nerves" along the lateral wall 
of the cavernous sinus and he should note ’iheir relative 
position. The oculomotor nerve is the highe&t/thfe ophthal- 
mic nerve the lowest and the trochlear inter- 

mediate in position. The 

the middle part of the convex border of the semilunar 
ganglion and passes forwards lateral to the cavernous 
sinus to the foramen rotundum through which it pluses 
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out of the cranial cavity. It gives off the middle men- 
ingeal nerve which supplies the dura mater of the middle 
fossa of the base of the skull. The mandibular nerve 
(inferior maxillary nerve) is the largest division of the 
trigeminal. It. passes out of the cranial cavity through 
the foramen ovale and is joined by the motor root of the 
trigeminal nerve just after its exit through the foramen. 
The abducent nerve pierces the dura mater at the lower 
part of the dorsum scllre where a notch exists for it on 
either side. It passes along the medial wall of the ca ver- 
nous sinus lateral to the internal carotid artery covered 
by the lining membrane of the sinus. It enters the orbit 
through the superior orbital fissure. In the wall of the 
lateral sinus it communicates with the cavernous plexus 
of the sympathetic, and with the ophthalmic nerve. The 
facial nerve , the nervm intermedins and the acoustic nerve 
leave the cranial cavity through the internal acoustic 
meatus piercing the dura mater over it. The glosso- 
pharyngeal, vagus and accessory nerves pierce the dura 
mater over the jugular foramen and pass through its 
middle compartment. The aperture in the dura mater 
lor the glossopharyngeal nerve is separate and is situated 
in front. The vagus and accessory nerves have a common 
aperture in the duramater behind. The hypoglossal 
nerve pierces the dura mater over the hypoglossal canal 
in two separate bundles which unite together in the canal 
to form one trunk. 

The dissector has now to examine the arteries entering 
into the cranial cavity. These are: 1. The internal 
carotid arteries. 2. The vertebral arteries. S. The 
meningeal arteries. 

Infernal Carotid Artery* — This artery should now 
be traced from the point it enters the cranial cavity 
immediately after its exit from the carotid canal at the 
apex of the petrous portion of the temporal bone. It 
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pierces $h£ outer layer of the dura mater arid passes 
forwards between its two layers alongthe medial WaH 
of the cavernous sinus on the side of the body* of the 
sphenoid. It is separated here from the Wood 6f the sinus 
by its lining membrane. On reaching the medial side of 
the anterior clinoid process it passes upwards and pierces* 
the inner layer of the dura mater. At this situation the 
artery has been divided when the brain was removed. 
The artery is surrounded by the cavernous plexus of the 
sympathetic. The abducent, oculomotor, trochlear and 
ophthalmic nerves all lie lateral to it. The branches 
given off from the cavernous portion of the internal 
carotid artery are:— (!) cavernous branches , which are 
small twigs and supply the wall of the cavernous sinus, 

(2) hypophysial branches which supply the hypophysis, 

(3) semilunar branches whi<*h are small twigs and supply 
the semilunar ganglion and (4) anterior meningeal branch 
which crosses the small wing of the sphenoid and sup- 
plies the dura mater of the anterior fossa of the base of the 
skull. 

* The Vertebral Artery pierces the dura mater below 
the foramen magnum and here it has been divided when 
the brain was removed. 

Meningeal Arteries. — These may be classified as 
follows : 

I. In the anterior cranial fossa 


II. 


Meningeal 
branches of 


Anterior ethmoidal artery. 
Posterior ethmoidal artery. 
Internal carotid artery. 


In the middle cranial fossa 

Middle meningeal artery. ' ^ 

Accessory meningeal artery! 

Meningeal branch of ascending pharyngeal 
artery. ' ‘ ‘ ; 
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III. In the posterior cranial fossa 

Two meningeal branches of ascending pharyn- 
geal artery. 

Meningeal branch of occipital artery. 

9 Meningeal branch of vertebral artery. 

In the anterior cranial fossa of the base of the skull 
meningeal branches are given off from the anterior and 
posterior ethmoidal arteries as they enter the cranium 
through the anterior and posterior ethmoidal foramina. 
In addition the anterior meningeal branch of the internal 
carotid artery has been already noticed. These menni- 
geal branches supply the dura mater and shine through 
it when the subject is well injected. 

Detach the dura mater carefully from the middle cranial 
fossa beginning at the cut margin of the skull and reflect 
it towards the foramen spinosum in the sphenoid through 
which the middle meningeal artery enters the cranial 
cavity. Note that the dura mater is firmly attached to 
the bones at the base of the skull and specially opposite 
the sutures. 

In the middle cranial fossa the largest of the meningeal 
arteries viz., the Middle Meningeal Artery, is seen. It 
is a branch of Ihe internal maxillary artery, and enters 
the cranial cavity through the foramen spinosum. On 
the great wing of the sphenoid it divides into an anterior 
and a posterior branch. The anterior branch , the larger, 
passes along the great wing of the sphenoid and ascends 
along the groove on the inner surface of the sphenoidal 
angle of the parietal bone and divides into branches which 
supply the dura mater as far as the vertex of the skull 
and alSo the occipital region. The posterior branch runs 
upwards and backwards grooving the squamous part 
of the temporal bone and the squamous border of the 
parietal bone and supplies the posterior part of the dura 
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mater. The branches given off from the middle meningeal 
artery within the cranial cavity are : (1) ganglionic branches 
which supply the semilunar ganglion and (2) superficial 
petrosal branch which enters the hiatus of the facial canal 
and supplies the facial nerve and the tympanic cavity. The 
middle meningeal vein leaves the cranial cavity through 
the foramen spinosum to open into the pterygoid plexus 
of veins. The accessory meningeal artery (small meningeal 
artery) is a branch of the internal maxillary artery or of 
its middle meningeal branch. It enters the cranial cavity 
through the foramen ovale and supplies the dura mater 
and the semilunar ganglion. A meningeal branch of the 
ascending pharyngeal artery enters through the foramen 
lacerum and supplies the dura mater of the middle 
cranial fossa. 

In the posterior fossa of the base of the skull two 
meningeal branches of the ascending pharyngeal artery 
are seen. One enters the cranial cavity through the 
jugular foramen and the other through the hypoglossal 
canal. A meningeal branch of the occipital artery enters 
the cranial cavity through the jugular foramen. The 
meningeal branch of the vertebral artery enters the cranial 
cavity through the foramen magnum. All these meningeal 
branches supply the dura niatcr of the posterior fossa of 
the base of the skull. 

The cavernous plexus of the sympathetic and some 
minute nerves entering the middle cranial fossa are now 
to be examined. 

The cavernous plexus of the sympathetic surrounds the 
internal carotid artery specially on its lower and medial 
side when it traverses the medial wall of the cavernous 
sinus. It is the continuation upwards of the sympathetic 
plexus lying on the medial side of the internal carotid 
artery in the carotid canal. It sends communicating 
filaments to the oculomotor, trochlear, ophthalmic and 
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abducent nerves and supplies the; sympathetic root of the 
ciliary ganglion in the orbit. 

The greater superficial petrosal nerve will be seen lying 
beneath the semilunar ganglion. It has its origin from 
the genicular ganglion of the facial nerve and issues out 
of the petrous portion of the temporal bone through the 
hiatus of the facial canal. The petrosal branch of the 
middle meningeal artery also passes through this canal. 
The nerve enters the cartilaginous substance filling the 
foramen lacerum and unites in it with the deep petrosal 
nerve to form the nerve of the pterygoid canal. 

The deep petrosal nerve is a branch of the carotid plexus 
of the 1 sympathetic. It issues out of the carotid canal 
along the lateral side of the internal carotid artery and 
joins the greater superficial petrosal nerve in the foramen 
lacerum to form the nerve of the pterygoid canal. 

The lesser superficial petrosal nerve is formed by a 
filament from the genicular ganglion of the facial nerve 
joining the tympanic branch of the glossopharyngeal. It 
issues out of the petrous portion of the temporal bone 
through a slit just lateral to the hiatus of the facial canal. 
It leaves the cranial cavity through a slit between the 
petrous portion of the temporal bone and the great wing 
of the sphenoid, or through the foramen ovale to join the 
otic ganglion. 

Nervus spinosus. This minute nerve is a branch of 
the mandibular nerve outside the cranial cavity. It 
will be seen entering the cranial cavity through the foramen 
spinosum accompanying the middle meningeal artery 
and supplying the dura mater. 

^ THE DISSECTION OF THE BACK. 

On the fourth day the body is turned so that it lies 
on its face. The subject is allowed to remain in this posi- 
tion for four days. During the first two days the dissector 



POSTERIOR VIEW OF BODY 


m 



1. Dissection of soalp. 

1', of back of neck. 


2,3. of back. 


4. of gluteal region. 


6. of back of thigh 


5. of popliteal apace. 


7 . ol back of leg. 


8. of sole of foot. 


Fig. 52.— Posterior view of the body showing the lines 
of incisions for reflecting the integument. „ 
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of the head and neck dissects 
in conjunction with the dissector 
of the superior extremity till the 
muscles of the second layer are 
reflected. 

* Incfoion $. — Make a longitudinal 
incision from the external occipi- 
tal protuberance to the tip of the 
spinous process of the seventh 
cervical vertebra. * From the 
lower end of this incision give a 
transverse incision to the aero- 
mio-clavicular articulation . Re- 
flect the skin laterally. (Fig. 52). 

The Superficial Fascia is fatty 
and is a portion of the superficial 
fascia covering the whole body. 
In it the cutaneous vessels and 
nerves ramify. 

The Cutaneous Nerves arc to 

be searched for in the superficial 
fascia. They are the medial 
branches of the posterior divisions 
of the cervical nerves. The 
posterior division of the first 
cervical nerve usually gives off no 



A. Trapezius. E. Tores major. 

B. Infraspinatus. V F. Rhomb oldens major. 

O. Latissimus dorsi. 1. Cutaneous nerve (medial branch] 

D. Teres minor. 2. Cutaneous nerve (lateral branch) 

Fig. 53. — Bisection showing the superficial muscles ant 
cutaneous nerves of the back (after Cunningham). In th< 
upper part the medial branches of the posterior division 
of the spinal nerves are cutaneous ; in the lower part their 
lateral branches are cutaneous. 
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cutaneous branch. The medial branch of the posterior 
division of the second cervical nerve is called the gm$ 
occipital nerve . It pierces the trapezius near its attach- 
ment to the occipital bone and becomes cutaneous. Its 
termination has been noticed during the dissection of the 
scalp. The medial branch of the posterior division of the 
third cervical nerve is * called the t hird occipital nerv e . 
It pierces the trapezius and becomes cutaneous, medial 
to the great occipital nerve. It supplies the skin of the 
lower and back part of the head close to the medial line. 
The medial brandies of the posterior division of the fourth 
and fifth cervical nerves pierce the trapezius lower down 
close to the spinous processes ; those of the lower three 
cervical nerves do not become cutaneous. 

The deep fascia is a portion of the fascia colli and is 
very dense. At the lateral border of the trapezius it 
splits to enclose the muscle.* 

Muscles of Hie Back. — The following table shows the 
arrangement in layers of the muscles of th^ back and the 
work assigned to the dissectors of head and neck and 


superior extremity : - 


First layer 


Trapezius. 


Dissectors of head 
and neck and su- 
perior extremity. 


Second 

layer 


Latissimus dorsi. ) 

Rhomboidei. \ 

Splenius colli and j 

capitis. f 

Serratus posterior su- ■' 
perior and inferior. 

Levator scapulae. 
Inferior belly of 
omohyoid. 


Dissector of supe- 
rior extremity. 

Dissector of head 
and neck. 

Dissectors of head 
and necS and- 


i superior extre- 
J niity. 



248 . head and m 90k 

Sacro -spinalis and its 
prolongations. 

Semispinalis capitis. 

Muftifidus. 

Rotatores. 

Interspinales. 

Intertransversarii. 

Levatores costarum. 

Rectus capitis poste- j and neck, 
rior major. 

Rectus capitis poste- 
rior minor. 

Obliqims capitis supe- 
rior. 

Obliquus capitis infe- 
rior. 

Trapezius.— This muscle is now to be cleaned. Remove 
the superficial layer of the deep fascia from its surface. 
Its lower portion below the level of the seventh cervical 
spine must be cleaned by the dissector of the superior 
extremity. The whole work at the trapezius should be 
done in conjunction with him. The muscle is triangular 
in shape and arises from (I) the medial third of the 
superior nuchal line of the occipital bone, (2) the external 
occipital protuberance, (3) the ligamentum nucha;, (4) 
(4) the tip of the spinous process of the seventh cervical 
vertebra, and (5) the spinous processes of all the thoracic 
vertebra; and the supraspinous ligaments connecting them. 
The upper fibres pass obliquely downwards and lateral- 
wards, the middle fibres horizontally, and the lower fibres 
upwards and lateralwards. It is inserted (1) into the 
pp^terioi* border of the lateral third of the clavicle by its 
Upper fibres, (2) into the medial border of the acromion 
{process and the upper lip of the posterior border of the 
spine of the scapula by its middle fibres and (8) into the 



Dissector of head 
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tubercle at the commencement of the spine of the scapiihl 
by its lower fibres ending in an aponeurosis which glides* 
over the smooth triangular surface the apex erf the 
spine of the scapula. The upper free border of the muscle 
forms the posterior boundary of a triangular space called 
the posterior triangle of, the neck. • 

Nerve-supply . — It is supplied by the a^sspry_nerye 
and the t hird and fo urth cervical nerves. 

Reflect the trapezius by dividing it at its occipital 
origin and half an inch lateral to the ligamentum nuchie 
and throw it lateral wards in conjunction with the dissector 
of the superior extremity. While reflecting the muscle 
note the process of the fascia colli which passes beneath 
it. The accessory nerve and branches from the third and 
fourth cervical nerves are seen to enter its deep surface. 
The ascending branch of the transverse cervical artery i& 
seen to pass upwards beneath the muscle. The following 
muscles are now exposed : — the levator^ the 

inferior belly of the omo-hyoid ? the rhomboidei major 
and minor, the serratus posterior superior and inferior, 
a 1 id; the splenius capitis. 

The Levator Scapulas (Levator anguli scapulas) arises 
from the posterior parts of the transverse processes of the 
first and second cervical vertebra* and from the posterior 
tubercles of the transverse processes of the third and 
fourth cervical vertebrae. It is inserted into the vertebral 
border of the scapula between its medial angle and the 
triangular smooth surface at the apex of tjie spine. It 
is supplied by branches from the anterior divisions of the 
third and fou rth cervical nerves which enter its super- 
ficial surface. It usually gets a branch from the dorsal 
scapular nerve which passes beneath it. 

The inferior belly of the Omohyoideus arises from the 
superior transverse ligament of the scapula and the 
adjacent upper border of the scapula. 
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A. Occipital bone. 

B. Superior nuchal line. 

C. Llgamentum nuohee. 

D. Storao-cleido-maatoideue. 
B. Trapezius. 

F. Latissimus dorsi. 

G. Levator aoapulec. 

H. Rhomboideus minor. 

I. Rhomboideus major. * 

J. Spleulufl capitis et colli. 


K. Lumbodorsal iasela (thoraolo 

portion). 

L. Lumbodorsal fascia (lumbar 

portion) 

Al. Serratus posterior inferior. 

N. Infraspinatus. 

O. Teres major. 

P. Deltoideus. 

Q. Spine. of scapula. # 

R. Acromion. 

S. Crest of ilimn. 


The dissector should now observe that the transverse 
scapular artery passes over the superior transverse scapular 
ligament and that the suprascapular nerve passes thrdUgh 
the scapular notch below the ligament. The Ascending 
branch of the transverse cervical artery (superficial cervical 
artery) passes up 1 wards between the trapezius and* the 
splenitis and anastomoses with the superficial branch of 
the descending ramus of the occipital artery. The^ descend- 
ing branch of the transverse cervical artery (posterior 
scapular artery) passes beneath the levator scapula* to the 
medial angle of the scapula and descends along its vertebral 
border to its inferior angle. This artery will be traced 
by the dissector of the superior extremity. 

The Serratus Posterior Superior is a thin quadrilateral 
muscle which arises by an aponeurosis (1) from the lower 
part of the ligamentum nucha* and (2) from the spinous 
processes of the seventh cervical and upper two or three 
thoracic vcrtelme. It passes downwards and lateralwards 
and is inserted by digitations into the outer surfaces of the 
second, third, fourth and fifth ribs in front of their angles. 
It is supplied by the intercostal nerves. 

The Serratus Posterior Inferior arises by an apo- 
neurosis (1) from the spinous processes of the lastjtwo* 
thoracic arid upper two lumbar vertebrae and (2) from 
the supraspinous ligaments. This aponeurotic origin is 
blended with the lumbodorsal fascia. It is inserted by 
digitations into the outer surfaces of the lower four ribs 
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a little in front of their angles. It is supplied by the 

The Lumbodorsal Fascia covers the deep muscles of 
the back and consists of a thoracic and a lumbar portion . 

The thoracic portion of the lumbodorsal fascia (Ver- 
tebral aponeurosis) is thin but strong and is attached 
laterally to the angles of the ribs and medially to the 
spinous processes of the thoracic vertebrae. These 
attachments can be verified by making a longitudinal 
incision along the middle of the fascia and introducing 
the handle of the scalpel both medially and laterally. 
Traced above the fascia is seen to pass beneath the serratus 
posterior superior to become continuous with the deep 
fascia of the neck. Below it is continuous with its lumbar 
portion. 

The lumbar portion of the lu in bailor sal fascia (Lumbar 
fascia) is thick and strong and consists of three lamelbe 
viz., a posterior, a middle and an anterior. 

At present the posterior lamella covering the sacro- 
spinalis is seen. It is blended superficially with the 
aponeurotic origin of the lutissimus dorsi and the serratus 
posterior inferior. Above it is continuous with the 
thoracic portion of the fascia. Below it is attached to the 
outer lip of the iliac crest and to the posterior surface of 
the sacrum and coccyx. Medially it is attached to the 
spinous processes of the lumbar and sacral vertebra*. 
Laterally it gives origin to the transversus abdominis. 
From its anterior surface at the lateral edge of the sacro- 
spinalis it sends off medial wards the middle lamella of 
the fascia. 

To display the middle lamella make a longitudinal 
incisioi^in the posterior lamella a little medial to the 
lateral edge of the sacrospinalis from the last rib to the 
iliac crest. From the upper andi lower ends of this inch 
slop give a transverse incision medially towards the spinous 
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processes. Reflect the quadrilateral flap of the posterior 
lamella medialwards. 'Hie sacrospinalis is%ow exposed^ 
Raise the lateral edge of the sacrospinalis. Hie middle 
lamella lying in front of the muscle is now seen. The 
middle lamella is attached medially to the tips of the 


0 



Fig. 55. — Diagram to illustrate the connections of the 
Imnbodorsal fascia (after Cunningham). 


A. Psoas major. 

B. Quadratus lumborum. 

C. Sacrospinalis. 

D. Serratue posterior inferior. 

E. Batisslmns floral. 


K. Transversus abdominis. 

G. Obliqnus internua abdominis. 

H. ObUquua extern ua abdominis. 

I. Fascia transversalis. 

J. Rectos abdominis. 


transverse processes of the lumbar vertebrae. Laterally 
it blends with the posterior lamella at the lateral margin 
of the sacrospinalis. Above it is attached to the last 
rib and bclovV to the iliolumbar ligament. ^ 

To display the anterior lametta divide the * middle 
lamella longitudinally at the lateral edge, of the sacro 
spinalis. The posterior surface of the quadratus lumbojruvi 
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is exposed. Introduce the ’finger through this incision 
and carry it along the lateral edge of the quadratus lumbo- 
rum. On raising the muscle a little the anterior lamella 
is seen. The anterior lamella or fascia of the quadratus 
lumborum is attached medially to the anterior surfaces 
of the roots of the transverse processes of the lumbar * 
vertebrae. Laterally it blends with the posterior lamella 
at the lateral edge of the quadratus lumborum. Above 
it forms a thickened band called the lateral lufnhocostal 
arch (p. 92). Below it is attached to the iliolumbar 
ligament. 

The student should note that the three lamella" of the 
lumbar portion of the lunibodorsal fascia unite at the 
lateral margins of the sacrospinalis and the quadratus 
lumborum and form two compartments, an anterior which 
lodges the quadratus lumborum and a posterior, the 
sacrospina lis. 

Divide the serratus posterior superior close to its 
origin from the spinous processes and reflect it lateral- 
wards. Note the branches of the intercostal nerves 
entering its deep surface. 

The Splenius is a single muscle at its origin hut soon 
divides into two portions, a cervical portion called splenius 
cervieis and a cranial portion called splenius capitis. It 
arises (1) from the lower half of the Ugamentum nucha? and 
(2) the spinous processes of the seventh cervical and upper 
six thoracic vertebra*. The splenius cervieis is inserted 
into the tubercles of the transverse processes of the upper 
two or three cervical vertebrae. The splenius capitis is 
inserted under cover of the sterno-cleido-mastoideus 
(1) into the lower part of the mastoid portion of the tem- 
poral bdne and (2) into the occipital bone below the lateral 
part of the superior nuchal line. 

Reflect the splenius muscle upwards and lateralwards 

towards the cranium by dividing it at its origin. Preserve 

’ ’ 

. " 
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the nerves piercing the muscle. Kemove^ the thoracic; 
portion of the lumbodorsal fascia together vi%h the insert 
tion of the serratus posterior inferior and the remains of 
the posterior lamella of its lumbar portion* 

The Sacrospinalis (Erector spimc) is a single fleshy 
itvass at its origin in the sacral and lumbar regi&ns. It 
arises (1) from the spinous processes of all the lumbar 
vertebrae and the corresponding supraspinous ligaments, 
(2) from the middle and lateral sacral crests, (8) from 
the posterior sacroiliac ligament, (4) from the posterior 
part of the inner lip of the iliac crest and (5) from the 
anterior surface of the posterior lamella of the lumbodorsal 
fascia. Traced upwards the fleshy mass becomes differen- 
tiated into three columns, a lateral, an intermediate and 
a medial. The lateral column separates itself in the upper 
lumbar region while the medial column, in the^ upper 
thoracic region. The lateral column is called the ilkHSOS~ 
talis ; the intermediate column, the^longissinius ; and the 
medial column, the spinalis. 

The Iliocostalis (Ka erbium balls) is prolonged upwards 
into the neck and is separable into three portions accord- 
ing to its situation, viz. /iliocostalis lumborum. Iliocostalis 
dprsi and iliocostalis cervicis. 

The iliocostalis Ivmlnmun is inserted by six or seven 
tendinous slips into the angles of the lower six or seven 
ribs. 

The iliocostalis dorsi (Accessorius) arises by six or seven 
tendinous slips from the angles of the lower si>i or seven 
ribs just medial to and covered by the tendons of inser- 
tion of the iliocostalis lumborum. It is inserted by sepa- 
rate tendinous slips into the angles of the upper six ribs 
and into the back pa it of the transverse process the 
seventh cervical vertebra. 

Tfee ilicostalis cervicis (Cervicalis ascendens) arises 
by tendinous slips from the angles of the third, fourth,. 
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A. Sacrospinal!#. 


B. Jliooostalis lumfrorum. 


C. Longtasimus doral. 


I). Spinalis doTBi. 


E. Iliocostalis dorsl. 


F. Uiocostalis oerviois- 


G, LongiSBimus cervicK 


Hk Louffisbimus capitis 


I. semispinaUs capitis. 


Fig. 58. — Diagrammatic representation of the different 
portioas of the xacrospinaliift muscle (modified from 


'fZi:: r ' 

DISSBC%idmj*Q$, THE BACK '&t 

T ' t 

fifth and sixth ribs, just medial to the tendops of insertion 
of the ilioeostalis dorsi. It is inserted into the posterior 
tubercles of the transverse processes of the third, fourth, 
and fifth cervical vertebrae. 

The iLohgissimus is prolonged upwards into tjje head 
and is separably into three portions according to their 
situation, viz., lojQgissiiniis , dorsi, fongissimus cervicis 
and longissimus capitis. 

The longissimus dorsi is inserted medially by tendinous 
slips into the transverse processes of the thoracic vertebrae 
and into the accessory processes of the lumbar vertebrae. 
Laterally it is inserted" into the lower* nine or ten ribs in 
the intervals between their tubercles and angles, and into 
the transverse processes of the lumbar vertebrae and to 
the posterior surface of the middle lamella Of the lumbo- 
d or sal fascia. 

The longissimus cervicis (TransversaKs colli) is the 
prolongation upwards of the longissimus dorsi into the 
neck. It arises by tendinous slips from the tips of the 
transverse processes of the upper four thoracic vertebrae 
medial to the insertion of the longissimus dorsi and is 
inserted by similar tendinous slips into., the posterior 
tubercles of the transverse processes of all the cervical 
vertebrae except the first and the last. 

The longissimus capitis (Trachelo-mastoid) is the pro- 
longation upwards of the longissimus cervicis on to the 
skull. It arises (1) from the transverse processes of the 
upper four thoracic vertebrae and (2) fretm the articular 
processes of the lower four cervical vertebrae It is in- 
serted into the mastoid portion of the temporal bone 
beneath the insertion of the splenius capitis and stern o- 
cleido-mastoideus. * 

The Spinalis is the medial column of the sacrospinalis. 
It is separable into twp portions, spinalis dorsi and 
-spinalis cervicis. The spi^tMis dorsi is not distinctly 

* .. i 
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demarcated from the longissimus dorsi lying lateral to 
it* It arises from the spinous processes of the upper 
two lumbar and lower two thoracic vertebras and is in- 
serted into the spinous processes of the upper, thoracic 
vertebra, the number varying from four to eight. It 
k blended with the semispinalis dorsi lying beneath it. 
Th e^spinalut cervivu is not constant. When present it 
arises from the spinous processes of the fifth, sixth and 
seventh cervical vertebra and occasionally also from those 
of the first and second thoracic vertebra* and is inserted 
into the spinous process of the second and sometimes also* 
into those of the third and fourth' cervical vertebra. 

The&buspinalis Capitis (Complexus) is not a prolonga- 
tion of the saerospinalis but is a separate muscle super- 
added in the neck. It arises by tendinous slips from the 
transverse processes of the upper six thoracic vertebra,, 
and from the articular processes of the fourth, fifth and 
sixth cervical vertebra. It is inserted into an impres- 
sion between the superior and inferior nuchal lines of the 
occipital bone close to the medial nuchal line. The medial 
part is more or less separate from the remainder of the 
muscle and presents two fleshy bellies and an intermediate 
tendon ; hence, it is called the biventer cervicut* 

Divide the Jongissimus capitis at its middle and reflect 
the upper |>art as far upwards as possible with the splenius 
capitis. The second part of the occipital artery is now 
seen. 

The Occipital Artery in this part of its course emerges 
from underneath the posterior margin of the sterno-cleido- 
mastoideus. * Beneath the origin of the sterno-cleido- 
mastoideus the artery is covered in addition by the fpngis- 
simus* capitw and the splenitis capitis which have been 
reflected. From the posterior margin of the sterno-cleido- 
mastoideus it crosses the interval between it and the 
lateral border of the trapezius, passes beneath the latter 
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muscle and finally pierces it near its origin from the superior 
nuchal line lateral to the external occipital protuberance* 

In its course it crosses the origin of the semispinalis capitis. 
Two or three lymph glands accompany this portion of the 
aTtery. They are called the occipiktil Jym$h which 

drain lymph from the occipital area of the scalp. Their 
efferents pass to the superior deep cervical lymph glands. 
The branches given off from the occipital artery here are : — 
(i) The descending branch (arteria princeps cervicis) which 
passes downwards to the lateral border of the semispinalis 
capitis and divides into a superficial and a deep brUhch. 
The superficial branch descends betw een the splenius capitis 
and the semispinalis, supplies these muscles and anasto- 
moses with the ascending branch of the transverse cervical 
artery. The deep branch descends under cover of the semi- 
spinalis capitis to anastomose with the arteria profunda 
cervicis, a branch of the costocervical trunk. This anasto- 
mosis will be seen when the semispinalis capitis will be re- 
flected. (2) The Meningeal branch , a small twig, which enters 
the cranial cavity through the mastoid foramen to Supply 
the dura mater of the posterior cranial fossa. (8) Muscu- 
lar branches which supply the neighbouring muscles* 
The occipital mWopen into the vertebral and deep cervi- 
cal veins. Occasionally one of the veins accompanies 
the artery and opens into the internal jugular vein. An 
emissary vein usually connects it with the transverse 
sinus through the mastoid foramen. 

Divide the semispinalis capitis at its insertion into the 
occipital bone and reflect it with care laterally. Ibtffe 
that it is pierced by the medial branches ofythe posterior < 
divisions of the cervical nerves. Of thesipftiie greater 
occipital nerve is of large size and supplied the muscle 
with a branch. The anastomosis between the descend- 
ing branch of the occipital artery and the arteria profunda 
cervicis is now exposed. The subpccipit»l trian|!e-is 
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also brought into view. Remove the spinalis dorsi to 
expose the semispinalis dorsi lying underneath. 

The Semispinalis Dorsi arises from the transverse 
processes of the sixth, seventh, eighth, ninth and tenth 
thoracic vertebrae and is inserted into the spinous processes 
of the upper four thoracic and lower two cervical ver- 
tebrae. 

The Semispinalis Gervicis arises from the transverse 
processes of the upper five thoracic vertebrae and is inserted 
into the spinous processes of the cervical vertebrae from 
the^second to the fifth inclusive. 

Cut the semispinalis dorsi and cervicis at their inser- 
tion into the spinous processes of the vertebrae, and throw 
them lateralwards. Detach the sacrospinalis from the 
sacral and lumbar spinous processes and throw it lateral- 
wards. The multifidus is now fully exposed. 

The Multifidus arises (1) from the back of the sacrum 
as low as the fourth posterior sacral foramen, (2) from 
the overlying ajxmeurosis of the sacrospinalis, (8) from 
the posterior sacroiliac ligament, (4) from the* posterior 
superior iliac spine, (5) from the mamillary processes 
of all the lumbar vertebra?, (6) from the transverse 4 
processes of all the thoracic vertebrae, and (7) from the 
articular processes of the lower four cervical vertebrae. 
The muscular slips pass upwards and media! wards and 
are inserted into whole length of the spinous processes 
of all the lumbar, thoracic and cervical vertebrae except 
t he a tl as. The superficial fasciculi skip over two or three 
vertebrae before their insertion. The deep fasciculi run 
from one vertebra to the second or third above. 

The Rotatoras are short muscular slips exposed on 
reflecting the multifidus. They are eleven in number 
op each side. Each arises from the upper and back pjirt 
•of the root of a transverse process in the thoracic region, 
beginning from the second thoracic, and becomes inserted 
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into the lower border and lateral surface of the lamipa 
of the vertebra above. 

The Interspinales are short muscular fasciculi placed 
in pairs between the contiguous spinous processes in the 
cervical and lumbar regions. In the upper and lower 
thoracic regions they are poorly developed and ate alto- 
gether absent in the midthoraeic region. In the lumbar 
region they are well marked and placed on either side of 
the interspinous ligament. 

The Intertransversarii lie between the transverse pro- 
cesses. In the lumbar region they are well developed 
and are arranged in two sets : the intertransversarii laterales 
passing between, the transverse processes ; the intertran # - 
versarii mediates extending from the accessory process of 
the vertebra above to the mamillary process of the 
vertebra below. In the thoracic region they are absent 
in the upper part and poorly developed between the lower 
three or four transverse processes. In the cervical region 
they exist in pairs between the anterior and posterior 
segments of the transverse processes. 

Remove the remains of the iliocostalis and longis- 
simus from the thoracic region without injuring the blood 
vessels and nerves. 

Levatores Costar um.- These are twelve fan-shaped 
muscles arising by their apices from the tips of the trans- 
verse processes of the seventh cervical and the upper 
eleven thoracic vertebra 1 . Each is inserted by a broad 
base into the rib below between its tubercle and angle. 

N erve-mpply—AN these deep muscles of the back are 
supplied by the posterior divisions of the spiral nerves. 

Vessils of the Back. — (1) In the cervical region these 
are : — (I) the occipital artery with its branches whieh has 
been examined. (2) The arteria profounda cervicis which 
is a branch of the costocervical trunk. It appears at the 
back part of the neck between the transverse process, of 
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the seventh cervical vertebra and the neck of the first 
rib and ascends between the semispinalis capitis and 
semi spinalis cervicis to anastomose with the descending 
branch of the occipital artery. Its companion vein begins 
in the suboccipital venous plexus and opens into the ver- 
tebral Vein. (3) Minute muscular branches from the 
vertebral artery supply the muscles at the back part of 
the neck. (4) A part of the vertebral artery will be seen 
in the suboecipital triangle (p. 267). 

(II) In the thoracic region the arteries are derived 
from the posterior branches of the intercostal arteries. 
They accompany the posterior branches of the intercostal 
nerves and supply the muscles and skin of the back. The 
companion veins open into the intercostal veins. 

(III) In the lumbar region the arteries are derived 
from the posterior branches of the lumbar arteries and 
have a similar distribution. Their companion veins 
open into the lumbar veins. 

(IV) In the sacral region the arteries arc derived 
from the terminal branches of the lateral sacral arteries 
which emerge from the posterior sacral foramina and are 
accompanied by the posterior divisions of the sacral nerves. 
They supply the neighbouring muscles. The companion 
veins open into the lateral sacral veins. 

Nerves of the Baek. — These are derived from the 
posterior divisions of the spinal nerves. They appear 
at the back between the transverse processes in the cervi- 
cal, thoracic and lumbar regions. There are thirty-one 
pairs of spinal nerves and with the exception of four 
nerves (the first cervical, the fourth and fifth sacral and 
the coccygeal) each posterior division divides into a medial 
and a» lateral branch. As a general rule it may be said 
that the down to the posterior division 

of the sixth thoracic spinal nerve supply muscles and 
then become cutaneous to supply the skin ; whereas the 

-l 0 
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l ateral branch es of these nerves are exhausted in supply? 
ing the muscles and do not become cutaneous. 3Betew'> 
that the condition is reversed, viz., the lateral branches 
supply the muscles and integument as well ; whereas the 
medial branches are exhausted in supplying the muscles 
only and do not become cutaneous. « 

(1) Posterior divisions of the cervical nerves . — The 
posterior division of the first cervical or suboccipital nerve 
is purely muscular and will be studied during the dissec- 
tion of the suboccipital triangle. The ]x>stcrior division 
of the second cervical nerve is very large. Its medial 
branch is very long and is called the great occipital nerve 
which has been seen to pierce the semispinalis capitis 
and trapezius and supply the skin of the scalp. tfts 
lateral branch supplies the splenius, longus capitis, and 
semispinalis capitis. The medial branch of the posterior 
division of the third cervical nerve gives off a cutaneous 
branch called th Ahird occipital nerve which ascends to the 
scalp medial to the great occipital nerve ; its lateral 
branch joins with that of the second cervical. The 
medial branches of the fourth and fifth cervical nerves 
become cutaneous by piercing the trapezius near the 
spinous processes ; those of the sixth, seventh and eighth 
cervical nerves are exhausted in supplying the muscles 
and do not become cutaneous. The lateral branches of 
the posterior divisions of the lower five cervical nerves 
supply the neighbouring muscles and no not become 
cutaneous. 

(ii) Posterior divisions of the thoracic nerves . — The 
medial branches of the upper six thoracic nerves supply 
the multifidus and sacrospinalis and become cutaneous 
by piercing the trapezius near the spinous processes ; 
those of the lower six nerves are exhausted in supplying 
the multifidus. The lateral branches of the Upper six 
thoracic nerves supply the lateral and intermediate pro* 
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longations of the sacrofcpinalis and do not become 
cutaneous ; those of the lower six nerves supply the mus- 
cles and become cutaneous by emerging in a line with the 
angles of the ribs. 

(HI) Posterior divisions of the lumbar nerves. — The 
medial ^branches of these nerves supply the multifidus. 
The lateral branches of the upper three nerves are large.. 
They supply the sacrospinalis, pierce the posterior 
lamella of the lmnbodorsal fascia and descend across 
the iliac crest to become cutaneous in the gluteal region. 
The lateral branches of the fourth and filth lumbar nerves 
supplv the muscles and give off no cutaneous branches. 

(IV) Posterior divisions of the sacral nerves. —Those 
of the upper three (‘merge from the posterior sacral foramina 
and divide into medial and lateral branches. The medial 
branches are lost in the multifidus. The lateral branches 
form loops with each other. From these loops twigs 
are given off which pierce the sacrotubeftus ligament and 
the gluteus maximus to supply the skin of the gluteal 
region. The posterior division of the fourth sacral nerve 
emerges from the fourth posterior sacral foramen, while 
that of the fifth sacral nerve, from the lower end of the 
sacral canal. These two nerves do not divide; into medial 
and lateral branches but communicate with each other 
and with the third sacral above and the coccygeal nerve 
below. They supply the skin over the lower part of the 
sacrum and the back of the coccyx. 

(V) The posterior division of the coccygeal nerve 
emerges from the lower end of the sacral canal and does 
not divide into a medial and a lateral branch. It communi- 
cates with the fifth sacral nerve above and supplies the 
back <jf the coccyx. 

The posterior external vertebral venous plexus is a net- 
work of veins situated on the external surfaces of the 
laminae, the spinous, the articular and the transverse proces- 



DISSECTION OF TEE SACK /'#&; 

ses of the vertebra:. The student will notice some of these 
venous channels beneath the multifidus. This plexus 
receives blood from the skin and muscles of the back, 



Fig. 57. —Dissection of the suboccipital triangle (from 
J. T. Gray). 


A- Trapezius. 

B. Semi spinalis capitis. 

C. Rectus capitis posterior major. 
1>. Rectus capitis posterior minor. 

E. Obliquus capitis superior. 

F. ObliquuM capitis inferior. 

G. Longiisirnus capitis. 

H. Splenius capitis. 


I. Sternq-cleido-mastoideufl. 

J. Semlspinalis colli. 

1. Occipital artery. 

2. Occipital artery and great occipi- 
tal nerve. 

3. Vertebral artery. 

4. Suboccipital nerve. 

5. Great occipital nerve. 


ami ends in the intercostal veins in the thoracic region, 
in the lumbar veins in the lumbar region, and in the 
vertebral veins in the cervical region. 

The Ligamentum Nuchse is a triangular fibrous parti- 
tion interposed in the middle? line of the neck between 
the muscles of the two sides. Its apex is attached to the * 
spinous process of the seventh cervical vertebra ; its base 
to the external occipital protuberance and to the median 
niichal line. Its anterior border is attached to the pos- 
terior tubercle of the atlas and the spinous processes of 
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the remaining cervical vertebra:. Its posterior border 
is the continuation upwards of the supraspinous ligament 
from the spinous process of the seventh Cervical vertebra 
to the external occipital protuberance. 

The Suboccipital Triangle is a triangular space bounded 
above and medially by the rectus captis posterior major ; 
above and laterally by the obliquus capitis superior; 
and below by the obliquus capitis inferior. Its roof has 
been seen to be formed by the semispinalis capitis. Its 
floor is formed by the posterior arch of the atlas and the 
posterior atlanto-oceipital membrane. Its contents are 
the vertebral artery and the posterior division of the sub- 
ooeipital nerve. 

The Rectus Capitis Posterior Major arises from the 
spinous process of the epistropheus (Axis) and is inserted 
into the lateral part of the inferior nuchal line of the 
occipital bone and to the surface of the bone below it. 

The Obliquus Capitis Inferior arises from the spinous 
process of the epistropheus and is inserted into the lower 
and back part of the transverse process of the atlas. 

The Obliquus Capitis Superior arises from the upper 
and back part of the transverse process of the atlas and 
is inserted into the occipital bone between the superior 
and inferior nuchal lines and lateral to .the insertion of the 
semispinalis capitis. 

" The Rectus Capitis Posterior Minor lies on the medial 
side of the rectus capitis posterior major. It arises from 
the tubercle on the posterior arch of the atlas and is inserted 
into the medial part of the inferior nuchal line of the 
occipital bone and to the surface of bone below it. 

« Nerve-supply . — All these muscles are supplied by the 
posterioj division of the suboccipital nerve. 

, Trace any of these muscular twigs towards its origin 
.and it will lead to the posterior division of the suboccipital 
nerve lying on the posterior arch of the atlas and beneath 

, i 
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the vertebral artery. This artery will be seen lying in the 
sulcus behind the superior articular process of the atlas. ^ 

Vertebral Artery. — A small portion of the artery is 
exposed in the suboccipital triangle as it passes from<the 
foramen in the transverse process of the atlas backwards and 
medialwards. Here it lies on the sulcus arteria vortebralis 
of the atlas, the posterior division of the suboccipital nerve 
lying between the artery and the sulcus in the bone. It 
passes through the gap between the lateral margin of the 
posterior atlanto-occipital membrane and the superior 
articular process of the atlas, pierces the dura mater and 
•enters the vertebral canal. 

The Posterior division of the Suboccipital Nerve 

emerges from beneath the vertebral artery as it lies on the 
sulcus on the posterior arch of the atlas. It does not 
divide into medial and lateral branches but at once breaks 
up into branches which supply the three muscles forming 
the boundaries of the suboccipital triangle and also the 
rectus capitis posterior minor and semispinalis capitis. 

The dissector has now to lay open the whole of the 
vertebral canal from behind. For this purpose the. laminae 
and spinous processes of the vertebra? are to be cleaned 
throughout the whole length of the vertebral column by 
removing the remains of the multifidus and rotatores* 
The posterior divisions of the spinal nerves are to be thrown 
laterally. The lamina* are then, to be sawn through 
just medial to the articular processes commencing from 
the laminae of the third cervical vertebra to those of the 
sacrum. The saw is to be used a little obliquely with 
the cutting edge turned slightly medialwards. When 
using the saw in any region that particular region should * 
be made tense by placing a block underneath. Tie neek 
is made tense by allowing the head to hang over Sue edge 
of the table. In the lumbar region it is Convenient to 
use the chisel and hammer. The laminae with the inter* * 
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vening ligamcnta flava arc then removed in one mass* 
The dura mater of the medulla spinalis is now exposed 
covered by some loose areolar tissue and fat in which 
are seen embedded minute arteries and plexuses of veins. 

The Hgamenta flava (Ligamcnta subflava) fill up the gap 
betweemthe adjacent lamina*. Each ligament is attached 
above to the lower margin and tin* adjacent anterior sur- 
face of the lamina of the upper vertebra and below to the 
upper margin and the adjacent posterior surface of the 
lamina of the lower vertebra. Laterally it is continuous with 
the articular capsule and medially it is fused with the 
ligament of the opposite side leaving gaps for the exit of 
small veins from the interior of the^ vertebral canal. 
These ligaments are broad in the cervical and lumbar 
regions and arc composed of yellow elastic tissue. 

The inter spinous ligaments extend between the 
contiguous margins of the spinous processes of adjacent 
vertebra*. Each ligament is continuous in front with the 
ligamcnta flava and behind with the supraspinous liga- 
ment. These ligaments are well developed in the lumbar 
region and arc weak in the cervical and thoracic regions. 

The supraspinous ligaments extend between the tips 
of the spinous processes. In the neck they are represented 
by the ligamentum nucha*. 

The posterior internal vertebral venous plexus con- 
sists of two longitudinal plexuses one on either side of the 
middle line situated between the lamina; and ligamcnta 
flava behind, and the dura mater covering the medulla 
spinalis in front. They communicate (I) with each other 
by transverse branches, (2) with the posterior external 
c vertebral venous plexus outside the canal by branches 
passing^th rough the ligamcnta flava, (8) with the anterior 
internal vertebral venous plexus in front which now remains 
covered by the dura mater and (4) with the occipital 
sinus above. They send laterally branches which unite 
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with similar branches from the anterior internal verte- 
bral venous plexus to form intervertebral veins. 

4*- 



Fig. 58. — Diagram illustrating the vertebral venous 
plexuses (Gray). 

A. Body of thoracic vertebra. 

B. Transverse process. 

C Spinous process. 

3. Posterior external venous 

plexus. 

i!. Anterior internal venous 

plexus. 

Spinal Arteries. -These supply the medulla spinalis 
and its membranes and the bones and ligaments bounding 
the vertebral canal. In well injected subjects they are 
readily seen. In the cervical region they are derived from 
(1) the vertebral artery, (2) the ascending cervical artery 
and (3) the arteria profunda cervicis. In the thoracic 
region they are derived from the posterior branches of the 
intercostal arteries. In the lumbar region they are derived 


3. Posterior internal venoms plexus. 
4 Verne basis vertebne. 

5. Intercostal vein. 

6 Anterior external vonous plexus. 
7. Intervertebral vein. 
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from the posterior branches of the lumbar arteries* and 
in the sacral region from the lateral sacral arteries. They 
enter the vertebral canal through the intervertebral r 
anterior sacral foramina and divide into three branches, 
of which one called the lateral spinal artery pierces the 
durama&r with the spinal nerve to supply the medulla 
spinalis. Of the other two one passes in front of and the 
other behind the dura mater. These two anastomose 
with the branches of the arteries above and below thus 
forming anastomosing loops throughout the length of 
the canal. They also anastomose with the arteries of 
the opposite side by minute transverse twigs. 

The Membranes of the Medulla Spinalis are three in 
number. From without inwards they are called the 
dura mater, the arachnoid and the pia mater. 

The dura mater that is now exposed corresponds « to 
the meningeal layer of the cranial dura mater. The 
endosteal layer of the cranial dura mater is continued 
down into the vertebral canal as the periosteum lining 
the bones which bound the canal. The venous plexuses 
on the surface of the dura mater spinalis correspond to 
the sinuses of the dura mater inside the cranium. Above, 
the spinal dura mater is attached to the margin of the 
foramen magnum. Below it extends as far as the lower 
margin of the second sacral vertebra. Here it is suddenly 
narrowed and prolonged as an adherent sheath of the 
hlum terminale which is a thread-like structure continued 
from the termination of the medulla spinalis. As a sheath 
of the filum terminale it is prolonged over the back part 
c of the coccyx where it blends with the periosteum cover- 
ing it. Laterally it is prolonged as sheaths on the spinal 
nerves Swhich pieTce it. It presents two bulgings, one 
/lb the cervical region and the other in the lumbar region. 

/ Open the dura lnater along the middle line and note 
that- its inner surface is smooth and glistening. It is 
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separated from the arachnoid by a capillary space called 
the subdural cavity. Note that laterally corresponding to 
$ich spinal nerve there are two openings in the dura mater, 
one for the anterior and the other for the posterior root. 
Note also that it does not send processes from its inner 
surface like the cranial dura mater. 

The arachnoid is a very thin delicate membrane. It 
is continuous above with the arachnoid of the brain* 
Kelow it forms a loose sheath for the lumbar enlargement 
of the medulla spinalis and the bunch of nerves prolonged 
downwards forming the cauda equina. Laterally it is 
prolonged over the spinal nerve roots forming sheaths 
for them. The subarachnoid cavity is the interval between 
the arachnoid and the pia mater and contains cerebro- 
spinal fluid. It is continuous above with that in the cra- 
nium. Below the space rs the largest where it encloses* 
the nerves constituting the cauda equina and hence can 
be easily demonstrated. It is imperfectly subdivided 
into three compartments by three septa, one posterior 
and two lateral. The posterior one is called the sub - 
arachnoid septum (septum posticum) and connects the inner 
surface of the arachnoid with the pia mater posteriorly. 
The lateral septa are called the ligamenta denticulata 
and will be studied in detail later on. 

Remove the arachnoid carefully from a part of the 
medulla spinalis and expose the pia mater beneath. 

The pia mater is the nutritive membrane of the medul- 
la spinalis as the vessels ramify in it abundantly to supply 
the substance of the spinal medulla. Above it is' conti- 
nuous with the pia mater covering the brain. Below # 
where the medulla spinalis ends it gradually contracts . 
and is continued downwards in the centre of tftieauda 
equina as an investment of the filum terminate. It* is 
firmly adherent to the medulla spinalis opposite the 
postero-median septum. Laterally it is thickened - 
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a longitudinal band called the ligamentum dentieulatum 
and is prolonged on the spinal nerves as sheaths for them. 

The Medulla Spinalis (Spinal cord) extends from the 
foramen magnum to the lower margin of the first lumbar 
vertebra where it ends in a tapering cone, called the conus 
medullarts. From the apex of the cone a narrow filament 
is continued downwards as far as the back part of the 
coccyx, called the (Hum terminate. The medulla spinalis 
is slightly flattened from before backwards. In the 
cervical and lower thoracic regions it presents enlarge- 
ments. The con ical enlargement extends from the level 
of the third cervical vertebra to the first or second thora- 
cic vertebra. The lumbar enlargement lies opposite the 
last three thoracic vertebne. 

The Filum Terminale is the slender filament prolonged 
from the tip of the conus medullaris and placed in the 
middle of the bunch of nerves called the cauda equina. 
It consists of pia mater enclosing a small amount of nervous 
elements. The central canal of the medulla spinalis i* 
prolonged into its upper part. Opposite the lower border 
of the second sacral vertebra it pierces the tube of dura 
mater and receives an adherent sheath from it. Then 
it descends to be blended with the periosteum covering 
the back part of the coccyx. The upper portion of it 
within the tube of dura mater is called filum terminale 
internum and the lower portion with the adherent sheath 
of the dura mater is ealled the filum terminale externum . 

Spinal Nerves.— There are thirty-one pairs of spinal 
nerves : tight pairs cervical, twelve pairs thoracic, five 
pairs lumbar, five pairs sacral, and one pair coccygeal. 
As a general rule each spinal nerve issues out of the ver- 
tebral cTmal through the intervertebral foramen and the 
sacral nerves come out through the sacral foramina. But 
there are exceptions : thus the first cervical nerve passes 
out between the occipital bone and the atlas ; the second 
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cervical nerve passes put 
across the arch of the 
epistropheus ; and the fifth 
sacral nerve and the coccy- 
geal nerve come put through 
the lower opening* of the 
sacral canal. Each spinal 
nerve is formed by two 
roots, an anterior or motor 
root and a posterior or sen- 
sory root. A swelling, called 
the spinal ganglion , is seen 
on each of the posterior 
roots within the interverte- 
bral foramen before its 
union with the anterior root. 

% 

Cut away with bone for- 
ceps the contiguous articular 
processes of some of the 
thoracic vertebra; to see the 
ganglia on the posterior 
roots and the subsequent 
fusion of both the roots 
to form the nerve trunks. 

A minute nerve, called the ramus nieningeus, will be 
seen entering the vertebral canal through the inter- 
vertebral foramen. It is formed by a filament from the 
spinal nerve-trunk uniting with a filament frojn the sym- 

Fig. 59. — Lateral view of the medulla spinalis showing 
dura mater, ligamentum denticulatum and anterior and 
posterior nerve roots (from Hirschfeld and LeveiUc).^ 

A, B. Fasciculi of origin of nerve- E. Posterior nerve *roofc, 

roots. F. Section through nerve-roots. 

€. Ligamentum denticulatum. , G. Spinal nerve with Its sheath of 
D. Anterior nerve*root. 5 aura mater* - 

is ■ * 
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pathetic trunk. It supplies t’he periosteum of the vertebra,l 
canal. The roots of the cervical and upper thoracic nerves* 
are short and directed transversely lateral wards while 
the roots of the lower thoracic, lumbar, sacral and coccy- 
geal nerves are very long and directed at first obliquely 
and th^n vertically downwards. As a rule the s ut dent 



Fig. 60. — Sacral canal laid open from behind, showing 
the lower part of the cauda equina and the membranes 
lying m relation (from Tcstut*). 

A. Filum terminate. D. Filum terminate. 

B. Cauda equina. E. Fifth sacral nerve. 

Dnm mater* F*. Coccygeal nerve. 1 ' ' ' 
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will find t|jfe ganglion on the posterior root after its exit 
through the dura mater lying within the intervertebral 
foramen and the union of the anterior and posterior roots 
takes place within the same foramen. But there are 
certain exceptions to this ; thus the ganglia on the pos- 
terior roots of the sacral nerves are developed within the 
sacral canal and the union of their anterior and posterior 
roots also takes place within the same canal. The gang- 
lion on the posterior root of the coccygeal nerve is deve- 
loped before it pierces the dura mater and its two roots 
blend within the sacral canal. J 

Removal of, the Medulla Spinalis with its Membranes. — 
Divide the medulla spinalis with its membranes at the 
upper end of the vertebral canal exposed from behind. 
Divide the nerves keeping them as long as possible attached 
to the medulla spinalis. In the thoracic region some of 
the nerve roots have been traced through the interver- 
tebral foramina to their fusion to form nerve trunks. 
Divide these nerve trunks. Lift the 'medulla spinalis 
with the attached nerves and remove it with the mem- 
branes in tact. Note that the dura mater is attached 
anteriorly to the posterior longitudinal ligament of the 
vertebra* by fibrous strands. Lastly detach the filum 
terminale from the back of the coccyx. 

Place the medulla spinalis with its membranes on a 
thin light piece of wood with its anterior surface uppermost 
and fix it with pins. The piece of wood should be of 
the same length as the medulla spinalis and about two 
inches in breadth. Divide the dura mater with scissors 
along the median line ; reflect the flaps on either side 
and'fix their margins with pins on the piece of wood. The 
subdural cavity is opened up and the arachnoid i* seen. 
Remove the arachnoid carefully. The pia mater on the 
anterior surface of the medulla spinalis is seen. It sends 
a process through the antero-median fissure of the medulla 
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spinalis and also presents a thickened hand along this 
fissure called the linen splendens. An arterial trunk also 
descends along this line. Laterally the pia mater gives 
off a band which extends throughout the whole length 
of the medulla spinalis. This band, called the ligament 
turn denticulatum, is dentated or serrated on its lateral 
margin where it is attached by the pointed ends of the 
dentations (which are twenty-one in number) to the 
inner surface of the dura mater, by pushing the arachnoid 
in front of them. Medially it lies between the anterior and 
posterior roots of the spinal nerves in a continuous line 
from the foramen magnum to the level of the first lumbar 
vertebra. 

The anterior internal vertebral venom plexus should 
now be examined in the anterior wall of the vertebral 
canal. It consists of two longitudinal venous trunks one 
on either side of the posterior longitudinal ligament of the 
vertebrae. They communicate (1) with each other oppo- 
site the body of each vertebra by a transverse branch 
which is covered by the posterior longitudinal ligament 
and into which the basivertebral vein opens. Above they 
communicate (2) with the basilar plexus or with the occipi- 
tal sinus and behind (8) with the posterior internal ver- 
* tebral plexus. Laterally they send off branches towards the 
intervertebral foramina which join with similar branches 
from the posterior venous plexus to form the intervertebral 
veins . These intervertebral veins open into the ver- 
tebral veins in the neck, into the intercostal veins in the 
thorax, into the lumbar veins in the lumbar region, and 
into the lateral sacral veins in the sacral region. 

Arteries of the Medulla Spinalis.— There are live 
arterial channels running longitudinally along the medulla 
spinalis. One, the antero-median spinal artery , runs down- 
wards longitudinally along the antero-median fissure 
hepeath the linea splendens. , It is formed near the fora- 
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men magnum by the meeting of the two anterior spinal 
branches of the vertebral artery. It is reinforced in the 
different regions by the lateral spinal arteries (p. 260). 
This trunk is prolonged for some distance into the filum 
terminale. The postero-lateral spinal arteries are four 
in number, two on each side, one lying in front* of •and the 
other behind the attachment of the posterior spinal nerve 
roots of the medulla spinalis. They begin in the right 
and left posterior spinal branches of the vertebral artery 
in the foramen magnum. Each divides into two branches 
one passing in front of and the other behind the posterior 
spinal nerve roots. These branches are reinforced in 
the different regions by the lateral spinal arteries. They 
terminate at the lower end of the medulla spinalis and are 
not prolonged over the filum terminale. Of the lateral 
spinal arteries in the different regions, some go to join the 
antero-median artery and the rest join the posterolateral 
arteries. » 

Veins of the Medulla Spinalis. — These form plexuses 
on the surface of the medulla spinalis. Six longitudinal 
trunks can be recognised in the midst of these plexuses ; 
one runs along the antero-median fissure beneath the 
arterial trunk. Another runs along the postero-median 
fissure. The other four run laterally, two on each side, 
one in front of and the other behind the posterior nerve 
mots. These trunks communicate freely with each other 
and send branches laterally along the nerve roots to join 
the internal vertebral venous plexuses. 

The naked eye structure of the medulla spinalis now 
remains to be studied. Lor this purpose the medulla 
spinalis is to be hardened sufficiently before any sections 
can be made. Put the medulla spinalis in the smne jar 
in which the brain has been preserved and the same lotions 
will harden it. 
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* THE SIDE OF T HE NBC& 

On the eighth day after the subject has been 
placed in the dissecting-room, the dissection of the 
side of the neck is commenced. The subject is turned 
on its b&cb* and blocks are placed beneath the shoulders, 
chest and pelvis. The side of the neck is made tense by 
drawing the head backwards and turning the face to the 
opposite side. Replace the trapezius muscle in its posi- 
tion. 

The area known as “the side of the neck” is quadri- 
lateral in outline. It is bounded , in front by the middle line 
of the neck, behind by the anterior margin of the trapezius, 
above by the lower border of the mandible and a line drawn 
from the angle of the mandible along the mastoid 
process to the superior nuchal line of the occipital bone. 
The stern o-elcido-mastoid muscle crosses the space dia- 
gonally from above downwards and forwards and divides 
it into two triangles. The anterior triangle is placed in 
front of the muscle and the posterior triangle behind it. 

Surface Anatomy.— -Before the skin is reflected the 
following landmarks should be recognised. In the middle 
line of the neck from above downwards are (1) the 
symphysis menti, (2) the body of the hyoid bone, (3) the 
hyo-thyreoid membrane lying between the hyoid bone 
ami the thyreoid cartilage, ( t) the anterior border of the 
thyreoid cartilage with the laryngeal prominence (pomum 
Adami), (5) the crico-thyreoid membrane lying in the 
short gap between the thyreoid and cricoid cartilages, 
(«0) the cricoid cartilage, (7) the isthmus of the thyreoid 
gland (sometimes felt crossing the third and fourth rings of 



SIDE OF TME : NB€& 

process to the sternal end of the clavicle and to the ster- 
num. 

Incisions . — (1) A vertical cut along the middle line 
of the neck from the chin to the superior border of the 
sternum ; (2) a transverse incision from the lower end 
of the former incision along the clavicle to the acromion 
process of the scapula. ; (3) a diagonal incision along the 
anterior margin of the sterno-cleido-mastoideus from 
the mastoid process to the point of meeting of. the first 
two incisions at the sternum (Fig. 3). Reflect the anterior 
triangular flap of skin from below upwards over the 
mandible and the posterior flap backwards. 

The dissection of the side of the neck comprises, an 
examination of: — 

I. Structures superficial to the deep fascia of the 
beck, viz., (1 ) superficial fascia, (2) platysma, (3) external 
and anterior jugular veins, (4) superficial branches of 
the cervical plexus, (5) cervical branch of the facial nerve. 

If, Fascia colli and the sterno-cicido-mastoideus. 

III.* The Anterior and Posterior Triangles of the 
neck. 

Superficial Fascia. - In the male subject the 'super- 
ficial fascia is very thin and contains very little fat. The 
fibres of the platysma are seen through it. 

■ The Platysma is a subcutaneous muscle lying ov#r 
the anterior and posterior triangles of the neck. It arises 
belo w the clavicle from the superficial fascia oyer the 
dcltoideus and the pcctoralis major. The fibres of the 
muscle pass over the clavicle and proceed upwards and 
medialwards. The most anterior libres interlace with 
the fibres of the opposite side below the symphysis menti. 
The posterior' fibres are inserted into the m andib jtfi below 
the cd^jue line ; some of the fibres pass upwards and 
with the muscles about the of the 

wUl be seen during the dissection of the face* 
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1% is supplied by the cervical! branch of the facial nerve 
which enters its deep surface. 

- Divide the platysraa over the clavicle and reflect it 
upwards towards its insertion. Take care that the exter- 
nal and anterior jugular veins, the superficial branches 
of the cervical plexus and the cervical branch of the facial 
nerve which lie beneath the muscle arc not injured. 

The External Jugular Vein is formed by the union 
of the posterior auricular vein and the posterior division 
of the posterior facial vein in the substance of the parotid 
gland just behind the angle of the lower jaw. It runs 
down vertically along a line drawn from the angle of the 
lower jaw to the middle of the clavicle, crossing obliquely 
in its course? the sterno-cleido-mastoideus. It pierces 
the deep fascia of the neck above the clavicle to open 
into the subclavian vein. Above, in the substance of 
the parotid gland it communicates by a branch with the 
internal jugular vein ; in the middle of its course it receives 
the posterior external jugular vein from the occipital 
region ; and lower down before opening into the subclavian 
vein it receives the transverse cervical, transverse scapular 
and anterior jugular veins. The external jugular vein 
lies closely related to some lymph glands, four to six in 
number, called the superficial cervical lymph glands whose 
efferent vessels dip at the anterior margin of the sterno- 
cleido-mastoideus to open into Jhe superior deep cervical 
lymph glands. i. 

The Ante rior Jugular Vein ifc formed in the submaxil- 
lary region by the union of some small superficial veins. 
It runs down vertically close to the middle line of the 
• neck. Above the medial end of the clavicle the vein 
pierces the deep fascia, proceeds lateralwards beneath 
the ; sterno-cleido-mastoideus and opens either into the 
eternal jugular or into the subclavian vein. Above the 
sternum and between the two layers of the fascia colli 
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there, a communication takes place between tfefe anteribf 
jugular veins of the two sides by a transverse branch. 
The anterior jugular vein may be absent on one side* Its 
siae varies inversely with that of the external jugular 
- vein. • 


S uperficial Branches of Jhe Cervi cal Pfaxiif* — These, 
perforate the fascia eoffi at the posterior border of the 
sterno-cleido-mastoideus at about its middle and may 
be grouped into ascending, transverse and descending 
branches as follows : — 

(The small occipital nerve. 

(The great auricular nerve. 

Transverse The nervus cutancu.? colli. 

Descending The supraclavicular nerves. 


Ascending 


The Small Occipital Nervp is derived from the anterior 
divisions of the second cervical nerve. It runs up along 
the posterior border of the stcrno-clcido-ftiastoideus to 
the scalp where its distribution has been examined (p. 226 ). 

The Great Auricular Nerve is derived from the anterior 
divisions of the second and third cervical nerves. It 
crosses the sterno-cleido-mastoideus obliquely and runs- 
upwards towards the ear. It divides into two branches, 
an anterior and a posterior. The distribution of the 
posterior branch over the mastoid process and the auri- 
(Mila has been examined (p. 226 ). The anterior branch 
supplies the skin over the parotid gland and will be traced 
during the dissection of the face. 

The Nervua Cutaneus Colli (Transverse cervical 
nerve) is derived from the anterior divisions of the second 
and third cervical nerves. It passes forwards to the;* 
anterior triangle of the neck crossing the stern%cleido- 
mastoideus horizontally. In the anterior triangle it 
divider into ascending and descending branches. The 
ascef^ng branches communicate with the cervical branch 
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Fig. 61 . — Superficial dissection of the triangles of the 
neck (drawn by J. T. Gray). 


A. Platysma (turned up). 

B. Sterno-cleido-maatoideus. 

C. Trapezius. 

I). Posterior belly of digastricus 
and stylo-hyoideus. 

E. Splenius capitis. 

F. Mylohyoideue. 

Anterior belly of digastricus. 
Hyoid bone. 

Inferior constrictor of pharynx. 
Scale m medius and posterior. 
Superior belly of omo-hyoideus. 
Sterno-byoideun, 

Inferior belly of omo*hyoideua. 
Parotid gland. 


1 . Occipital artery. 

2. Internal jugular vein, 

3. External jugular vein. 

4. External carotid artery. 

5. Common carotid artery with deB- 
ceudens hypoglossi nerve. 

6. Transverse cervical artery. 

7. Subclavian artery. 

8. Transverse scapular artery. 

9. Hypoglossal nerve. 

to. Smaller occipital nerve. 

11. Great auricular nerve. 

12. Accessory nerve. * 

13. Nervas cut&neus oolli. 

14. Superior larybgesl nerve. 

15. Descending branches (superficial) 
of the cervical plexus. 

16. Brachial plexus. 
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of the facial nerve and perforating the platysma, supply 
the skin of the submaxiilary region. The descending 
branches pass downwards, pierce the platysma and supply 
the skin at the lower and front part of the ne&kK 

The Supraclavicular Nerves originate fkphi a single 
trunk derived from the anterior divisions of -Vhe third 
and fourth cervical nerves. This trunk appears beneath 
the posterior border of the * sterno-eleido-mastoideus 
at about its middle and soon divides into three' branches, 
viz., anterior, middle and posterior supraclavicular nerves. 
The anterior supraclavicular nerves (suprasternal branches) 
run downwards and medialwards, pierce the deep fascia 
above the clavicle and cross its .sternal end to supply 
the skin over the sternum. The middle supraclavicular 
nerves ( supra clavicular branches) cross the clavicle at 
its middle to supply the skin over the pectoral is major 
and dcltoideus. The posterior supraclavicular nerves 
(supraacromial branches) descend over the trapezius and 
the acromion process to supply the skin over the upper 
and back parts of the shoulder. 

The Cervical Branch of the Facial Nerve pierce the 
fascia colli near the angle of the mandible and proceeds 
forwards beneath the platysma, communicating with the 
ascending branches of the nervus cutaneus colli. It 
enters the deep surface of the platysma to supply it. 

The Fascia Colli (Deep cervical fascia) constitutes 
a complete investment lor all the structures of the neck 
and sends off processes from its dee}) surface subdividing 
the enclosed space into compartments. At. this stage 
of dissection the student observes tin* fascia, as it roofs 
in both the interior and posterior triangles of the neck. 
As the dissection proceeds he should study the processes 
that are given off from its deep surface. During the dissec- 
tion 6f the back of the neck the deep fascia was seen to 
cover both surfaces of the trapezius muscle. At the 
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anterior border of the muscle these two layers reunite 
to form a single layer which passes forwards covering 
the posterior triangle. At the posterior margin of the 
sterno-clcido-mastoideus this layer splits to enclose the 
muscle. At the anterior margin of the muscle the two- 
layers reunite at the upper part to form a single layer which 
is continued to the middle line of the neck to be continu- 
ous with the fascia of the opposite- aide. At the anterior 
margin of the lower part of the sterno-eleido-mastoideus* 
close to the sternum, these two layers do not unite but 
pass as separate layers to the middle line to be continu- 
ous with the similar two layers of the opposite side. Thus 
an interval is left between these two layers — a superficial 
and a deep at the upper border of the manubrium sterni, 
called the suprasternal ®pace (space of Bums). The 
superficial layer is attached to the anterior border and 
the deep layer to the posterior border of the upper end 
of the sternum. Incise, the superficial layer and note 
that the supra-sternal space contains (l) the lower ends 
of the anterior jugular veins and the transverse branch 
of communication between them ; (2) the sternal origins 
of the stcrno-cleido-mastoideus ; (8) a little areolar tissue 
containing fat and (4) sometimes a lymph gland. In 
the middle line the fascia colli is attached to the body of 
the hyoid bone and to the symphysis menti. Above it 
is atatched to the lower border of the mandible as far 
back as its angle. Behind the angle it splits to enclose the 
parotid gland ; the superficial layer covering it super- 
ficially and the deep layer passing under the gland. The 
former is called the parotideo-masseterie fascia and will 
# be seen during the dissection of the face to be attached 
to the gygomatic arch. The deep layer will be studied 
later on. Further back the fascia colli is attached above 
to the mastoid process and superior nuchal line of the 
occipital bone. Below the fascia is attached to the manu- 
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brium stemi, to the clavicle and the acromion process 
of the scapula. Between the two scapulte it is prolonged 
•downwards to be continuous with the thoracic portion 
of the lumbodorsal fascia. 

The processes given off from the fascia colli lining 
title deep 9 surface of the sterno-cleido-mastoideus are : — 
(1) the prevertebral fascia from which another thin lamina 
•called the buccopharyngeal fascia is given off, (2) the 
pretracheal fascia, (3) the cafptid sheath and (4) the fascia 
of the omohyoidcus. Besides these processes some thicken- 
ed bands will be noticed in connection with them. All 
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No. 62. — Transverse section through the lower part 
of the neck, to show the arrangements of the deep 
cervical fascia (diagrammatic)— from Treves. 


A. Platysma. 

B. Sterno-deido-mastoldeus. 

C. PreveTtobral muscles. 

D. Scalenus anterior. , 

E. Trapezius. 


F. Deep muscles on back of nook. 

Q. Depressor muscles ot larynx and 
hyoid bone. 

H. Trachea. 

I. Carotid artery and its sheath. 

J. External jugular vein. 
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these processes and thickened hands will he examined 
later on. 

The dissector should now clean the sterno-cliedor 
mastoid eus by removing from its surface the thin layer 
of the fascia colli and should define its origin and insertion. 

, The Stemo-cleido-mastoideus arises by t&o heads* 
one from the sternum and the other from the clavicle. 
The sternal head arises from the upper part of the anterior 
surface of the manubrium sterhi by a thick rounded tendon*. 
The clavicular head arises from the superior border and 
anterior surface of the sternal end of the clavicle by fleshy 
ami aponeurotic fibres. The two heads remain separated 
from each other by an oblique cleft below, but at about 
halfway up the neck they unite into a thick muscle which 
ascends to be inserted into the outer surface of the mastoid 
process and into the lateral half of the superior curved 
line of the occipital bone. It is supplied by the accessory 
nerve which pierces it and by the second cervical nerve. 

The dissection of the posterior triangle of the neck 
should now engage the attention of the student. The 
head is to be turned to the opposite side and fixed by 
hooks and the shoulder is to be depressed. As this posi- 
tion interferes with the dissection of the axilla, the 
dissector of the head and neck should stop work when 
the dissector of the axilla works and vice versa. The 
layer of fascia colli which stretches between the anterior 
margin of the trapezius and the posterior margin of the 
sterno-cleido-mastoideus is to be removed. The inferior 
belly of the omobyoideus, the transverse cervical and 
transverse scapular vessels and some lymph glands lie 
"embedded in the fatty tissue in the supraclavicular region. 
Clean these structures and note that a process from the 
fascia colli lying behind the stemo-cleido-mastoideus. 
descends to enclose the tendon of the omohyoidcus and 
attached to the interior border of the clavicle- 
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The nerve twig lying under cover of the sterno-cleido- 
mastoideus and entering the inferior belly of the omo- 
hyoideus is to be secured. Another process of the fascia 
colli originating from the layer which lies behind the 
sterno-cleido-mastoideus will be seen passing downwards 
covering the subclavian vessels and the brachial plexus 
of -nerves. This is continuous with the prevertebra 1 
fascia in the anterior triangle of the neck. This layer 
is to be removed and the blood vessels and nerves covered 
by it cleaned. And lastly the slender nerve supplying the 
subclavius muscle which descends vertically from the trunk 
formed by the fifth and sixth cervical nerves is to be secured. 

The Posterior Triangle is bounded in front by the poste- 
rior margin of the sterno-cleido-mastoideus, behind by the 
anterior margin of the trapezius, its base is formed bv the 
middle third of the clavicle, and its apex corresponds to 
the meeting of the sterno-cleido-mastoideus and the 
trapezius or the superior nuchal line of the occipital bone 
when these two muscles do not meet. It is subdivided 
by the inferior belly of the omohyoideus into two unequal 
triangles — an upper, larger triangle, called the occipital 
triangle ; and a lower, smaller triangle, called the subclavian 
triangle. 

The Occipital Triangle is bounded in front by the pos- 
terior margin of the sterno-cleido-mastoideus ; behind by 
the anterior margin of the trapezius ; and below by the 
inferior belly of the omohyoideus. Its floor is formed 
from above downwards by the splcnius capitis, the 
levator scapula? the scaleni medius and posterior. 

The contents of the triangle are : — 

1. The occipital artery (when the* 
* sterno-eleido-mastoideus and the trape- 

I, Vessels zius do not meet at the occiput). 

2. Transverse cervical artery and 
vein. ; •> 
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1. The accessory n^rve. 

2. The upper part of the brachial 
plexus. 

3. The superficial branches of the 
cervical plexus. 

II. Nerves -! 4. Branches from the third and 

fourth cervical nerves which supply 
the trapezius. 

5. Branches from the third and 
fourth cervical nerves which supply 
^ the levator scapulae. 

III. Lymph glands lying along the posterior margin 
•of the sterno-cleido-mastoideus. 

The Subclavian Triangle is bounded in front by the 
posterior margin of the sterno-cleido-mastoideus ; below 
by the middle third of the clavicle ; and above by the 
inferior belly of the omohyoideus. It varies very much, 
in size ; thus the size of the space is much reduced (1) in 
muscular subjects owing to the attachments of the sterno- 
cleido-mastoideus and the trapezius to the clavicle ap- 
proaching each other ; (2) if the inferior belly of the omo- 
hyoideus runs close to the clavicle. The floor is formed 
by the scaleni medius and posterior, a portion of the first 
rib and the first digitation of the serratus anterior. 

The contents of the subclavian triangle should now 
be studied. These are : — 

(1) The third part of the subclavian artery and the 
subclavian vein. 

(2) Transverse 'scapular artery and vein. 

(3) Transverse cervical artery and vein. 

(4) Terminal part of the external jugular vein. 

(5) 'The trunks of the brachial plexus with their 
branches given off above the clavicle. 

(B) Lymph glands, lying along the posterior margin 
dtttie sterno-cleido-mastoideus. 
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Subclavian Artery*— The third portion of the mb* 
clavian artery is seen in the subclavian triangle. This 
portion extends from the lateral margin of the scalenus 
anterior to the outer border of the first rib where it be- 
comes the axillary artery. No branch is usually given 
off from this portion of the artery. This portion of the 
artery is most superficial and consequently the artery 
is ligatured here when the surgeon has a choice. The 
relations of this part of the vessel are therefore a matter 
of great importance and may be tabulated as follows : — - 
(I) Relations to fasciae, muscles and bones 
The superficial fascia, the platysma, the deep cervical 
fascia, the clavicle and the subclavius muscle lie in front 
of it. It lies against the first rib and the scalenus medius 
muscle. 


(II) Relations to arteries, veins and nerves 


Arteries 


Veins 


(Transverse cervical ) 
\ Transverse scapular ( 

Transverse cervical ) 
Transverse scapular \ 
H External jugular 

I Subcla vian 


cross from medial to 
lateral side. 

cross from lateral to 
medial side, 
crosses from above 
downwards, 
lies below and in 
front. 


# 


( Trunks of brachial 
plexus 


Nerves 


Nerve to subclavius 


u pper two trunks 
lie above ; lower 
trunk behind* 
crosses from abbve 
downward#. 


Supraclavicular nerves cross from above . 

^ ’ downwards* 

' * 

The Transverse Cervical Artery is one of the branches 
of the thyreocervical trunk. It issues from beneath the 
sterno*cleido~ma$toideus and passes lateral wards along 
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the apex of the subclavihn triangle crossing the brachial 
plexus of nerves. Reaching the trapezius it parses beneath 
its anterior margin where its division into ascending and 
descending branches has been noted (p. 251). Its mm* 
panion vein opens into the external jugular vein. 

The Transverse Scapular Artery (Suprascapular artery) 
arises from the thyroocervical trunk. It passes lateral- 
wards in front of the third portion of the subclavian artery 
and the cords of the brachial plexus and under cover of 
the clavicle. Then it passes beneath the trapezius to- 
wards the upper border of the scapula. It will be traced 
again during the dissection of the superior extremity. 
The companion vein opens into the external jugular vein. 

External Jugular Vein, — Its terminal part should 
now be examined. It opens into the subclavian vein 
and is provided with a pair of valves at its entrance. 
Near its termination it receives the anterior jugular vein 
medially and the transverse cervical and transverse scapu- 
lar veins laterally. 

Brachial Plexus, —Its upper part lies in the neck 
and its lower part in the axilla. This plexus should 
therefore be studied in conjunction with the dissector 
of the superior extremity, if the dissection of the axilla 
has been completed, the middle third of the clavicle is 
to he removed with a saw detaching the subelavius muscle 
from its under surface. Divide this muscle at its attach- 
ment laterally to the portion of the clavicle stil^ intact 
and rcllcet it medially together with its nerve, 

The brachial plexus is formed by the anterior divi- 
sions of the lifth, sixth, seventh and eighth cervical nerves 
* and the greater part of the anterior division of the first 
thoracic nerve. Usually a branch from the fourth cervi- 
,cal nerve joins the fifth cervical and not infrequently 
a branch from the second thoracic communicates with the 
fir&t thoracic nerve. These nerves constitute the roots 
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of the plexus and lie between the scaleni anterior and 
ittedius* Three trmks are then formed by the union of 
these roots thus : the fifth and sixth cervical nerves unite 
to form a trunk, called the upper trunk ; the seventh cervi- 
cal remains alone forming the middle trunk; while the 
eighth cervical and the branch from the; first ^thoracic 
unite to form the lower trunk . The upper and middle 
trunks lie above the subclavian artery whilst the lower 
trunk lies behind it. Each of the three trunks formed 
in this way divides a little above the clavicle into an 
anterior and a posterior division . These divisions lie on 
the lateral side of the first part of the axillary artery. 
The anterior divisions of the upper and middle trunks 
unite to form the lateral cord . The anterior division of 
the lower trunk remains alone forming the medial cord 
whilst the posterior divisions of all the three trunks unite 
to form the posterior cord . The lateral, medial and pos- 
terior cords occupy’ the corresponding sides of the second 
part of the axillary artery. The following table shows 
at a glance the formation of the brachial plexus : — - 


5th and 6th C.Ns. =T7pper trunk =ant. 

and Post/ 

dvn. 

§ dvn. 

P g and Post. 

7th C.N.=Middle Trunk =ant. 

dvn. 

^ dvn. 

8th C.N. and 1st Tb. N . — Lower trunk = I 

2 Sand Post. 

ant. dvn. 

V * J 

tg dvn. 

> 


The Branches of the Brachial Plexus can be divided 
into two sets, viz., those which arise above the clavicle and 
those below that bone. The branches given off above the • 
clavicle are called the supraclavicular branches ancj belong 
to the dissector of the head and neck. The supraclavi- 
cular branches are: — (1) The communicating branch to 
the phrenic nerve . It is derived from the fifth cervical 






Fig, 63. — Diagram of the brachial plexus of nerves 
(Cunningham). 


Cl VQ. Communicating branch from 
the fourth cervical nerve. 

Anterior primary 
divisions of the 
fifth, sixth, seventh, 
eighth, first and 
second thoracic 
nerves. 

A, Upper Strunk dividing into a, b, 
anterior and posterior divisions. 

B. Middle trunk dividing into c, d, 
anterior and posterior divisions. 


C. Lower trunk dividing into e, /, 
anterior and posterior divisions. 

D. Lateral cord. 

E. Posterior cord. 

F. Medial cord. 

1. Boreal scapular nerve. 

2. Suprascapular nerve. 

3. Lateral anterior thoracic nerve. 

A* Musculo *cutaneous nerve; 

5. Nerve to subclavius. 

6* Long thoracic nerve, 

7. Axillary nerve. 


CV, CVI, 
CfVII, CVIII, 
DI, DII. 



Si Radial nerve. Jfi. Ulnar nerve. 

S, U. mjfcai^af • IS. Medina af&i. . ■ * • v. , ■(« 

. larssa&fi*., , \ med^ner*©. 

10. Thoraoodorsal nerve. . IS" Meaialh«a<f 

12. Medial anterior thoracic nerve, laterOost^-l^ldOl 

13. Medial brachici'l cutaneous 18. Communicating twii >0om the 

nerve* * V"' . intieteoe^^hfeGhm to the 

14. Medial antibracbial cutaneous medial brachial outanaooa nerve, 

nerve; \ ‘V " < , ' . ^ 

nerve and joins the phrenic nerve oil the scalenus anterior 
muscle. (2) Muscular branches to the scaleni andlongus 
colli which are derived from the lower four cemcal iierves 
soon after their exit from the intervertebral foramina. 
(8) The dorsal scapular nerve (nerve to Rhomboidei) arises 
from the fifth cervical nerve, pierce* the scalenus ipedius 
and passes beneath the levator scapulae to the back in 
company with the descending branch of the transverse 
cervical artery. It will be* traced again during the dis- 
section of the superior extremity. This nerve occasional- 
ly supplies a twig to the levator scapulae. (:4) The nerve 
to the mbclavius is a slender twig which arises from the 
upper trunk of the plexus and descends in front of the 
third part of the subclavian artery to supply the subelavius. 

(5) The suprascapular nerve arises from the ‘upper trunk 
of the brachial plexus, passes downwards and lateral- 
wards beneath the inferior belly of the omohyoideus and 
the anterior margin of the trapezius and enters the supra- 
spinous fossa by passing through the suprascapular notch. 

(6) The long thoracic nerve (Posterior thoracic or external 
respiratory nerve of Bell) arises by three roots from the 
fifth, sixth and seventh cervical nerves. The roots from 
the fifth and sixth cervical nerves pierce the scalenus 
medius and that from the seventh cervical nerve passes 
in front of the muscle. The nerve descends behihd the 
brachial plexus and the axillary vessels and lies against 
the outer surface of the serratus anterior supplying twigs to 
each of its digitations. 
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The inferior deep cervical lymph glands are seen in the 
subclavian triangle closely related to the subdavi&n veiii 
and the trunks of the brachial plexus. They refeeive 
efferents from the superior deep cervical lymph glands and 
their efferents form a lymph trunk, the jugular trunk * 
which c^>ens into the junction of the internal jugular 
vein and the subclavian vein on the right side and on the 
left side it opens into the thoracic duet. 

The Accessory Nerve (Spinal accessory nerve) appears 
at the upper part of the occipital* triangle by piercing 
the sterno-cleido-mastoideus. It then crosses the triangle 
obliquely downwards, lateralwards and backwards and 
enters the deep surface of the trapezius. 

Branches from the third and fourth cervical nerves to the 
trapezius . — These two branches also cross the posterior 
triangle below the accessory nerve obliquely downwards, 
lateralwards and backwards and enter the deep surface 
of the trapezius. They communicate with the accessory 
nerve. Branches from the third and fourth cervical nerves 
to the levator scapula . — These are minute twigs entering 
the levator scapula* near its origin. 

In the occipital triangle, some lymph glands are found 
at the* posterior margin of the sterno-cleido-mastoideus. 
Their efferents pass to the inferior deep cervical lymph 
glands. 

The dissector of the superior extremity removes the 
limb from the trunk at this stage. lie divides the blood 
vessels and nerves at the outer border of the lirst rib. 

THE FACE. 

ThV dissector of the head and neck should now proceed 
to dissect the face as this part tends to dry up soon. The 
dissection of the anterior triangle will be taken up later 
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./■Before commencing the dissection of the face 
the student should examine the various parts of the 
external ear and the appendages of the eye. 

' External Ear.— The ear (organ of hearing) is divisible 
into three portions : the extern al ea r, the middle ear .and 
the i nternal car. The external ear consists *of (1) a 
fibrocartilaginous expanded portion covered with skin, 
called the pinna or auricula and (2) the external acoustic 
meatus. 

Auricula or Pinna. — Different names have been given 
to the various parts of the pinna. The folded margin 
of the pinna is called the helu: . In front of the hplix 
and separated from it by a curved depression, called the 
s capjia (fossa of the helix), is another curved prominence 
called the The apti helix bifurcates at its upper 

extremity, presenting a triangular depression between 
the two diverging limbs called the fossa triangularis (fossa 
of the antihelix). The broad deep cavity bounded pos- 
teriorly by the antihelix is called the con chy , The concha 
is partially subdivided by the crus or anterior end of the 
helix into an upper part called the cymba Cimchw and a 
lower part called the cavum concha; . The conical projec- 
tion in front of the concha and projecting backwards over 
the external acoustic meatus is called the tragus. "Behind 
the tragus and separated from it by a notch ( intertrdgic 
notch) is another nodule called the antitrogus* The 
lowest soft dependent part of the ear is called the 
lobule . 

The external acoustic meatus is a canal consisting of a 
medial bony portion and a lateral cartilaginous portion. * 
The latter is a tubular prolongation from the pimja itself 
fixed to the lateral margin of the bony external acoustic 
meatus. ? 

Remove the skin carefully from the auricula. The 
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cartilage, the ligaments and the intrinsic muscles of the 
auricula are now exposed. - * 

The cartilage of the auricula extends over the whole 
auricula but is absent from the lobule. The helix at the 
posterior margin of the auricula is prolonged downwards 
as a tail like process called the canda helicu. Between 
this and the antihelix is a fissure called the fi$mra anti - 
tragohelicina . A small eminence, called the spina 
helicis , is seen where the helix bends upwards in front. 
Between the tragus and the helix is a gap in the cartilage 
which is filled up by dense fibrous tissue. The auricular 
cartilage is prolonged from the bottom of the co'ncha 
as a tubular process which is fixed to the margin of the 
porus acusticus externus of the temporal bone. This 
forms the cartilaginous portion of the external acoustic 
meatus. The cartilaginous tube is incomplete being 
deficient above and anteriorly, the gap being filled up by 
dense fibrous tissue. 

The ligaments of the auricula are three in number. The 
anterior passes from the spina helicis to the root of the 
zygomatic process of the temporal bone. The su p erior 
extends from the concha to the temporal fascia. The 
poster ior extends from the concha to the outer surface 
of the mastoid process. 

The i ntrinsic muscle s of the ear are: ( 1 ) the helicis 
majo r which arises from the spina helicis and is inserted 
into the anterior margin of the helix. (2) The helicis 
minor covers the lateral surface of the crus helicis. 
(8) The* tragicus consists of vertical fibres on the lateral 
t surface of the tragus, (4) The antitragicus arises from 
the lateral surface of the antitragus and is inserted into 
the aiftihelix and eauda helicis. (5) The tranmwrsus 
aarieulo! lies on the cranial surface of the auricula and 
extends from the prominence of the concha to the promi- 
nence of the helix. (6) The obliquus aitricitlm, also on 
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like cranial surface, extends from the prominence of the 
concha to the eminentia triangularis, opposite tl\e 
the fossa triangularis. 

Appendages of the Eye, — These consist of the eyebrows ,, 
the eyelids^ the conjunctiv a and the lacri mal apparatus . 

The eyebrows are two curved eminences of *the skin 
placed over the upper margin of the orbit and covered 
with short stiff hairs. The eyelids are two crescentic 
folds which cover and protect each eyeball. The upper 
lid is larger and more movable than the lower one. When 
the eye is open an elliptical interval between the eyelids 
is seen called the palpebral fi& sure. When the eyelids 
are closed the fissure is reduced to a transverse : sUt. The 
two eyelids meet at the extremities of the palpebral 
fissure and form the medial and lateral palpebral com - 
mismm -OI ccmihi. At the lhedial eanthus the two eyelids 
are separated from each other by a triangular interval' 
called the locus l acrim alis . To the free margin of each 
eyelid lateral to the Incus lacrimalis are attached the 
eyelashes . Behind the attachment of the eyelashes are 
seen the minute openings of the ciliary gla nds (Meibomian 
follicles). The margins of the eyelids where they bound 
the lacus lacrimalis are devoid of eyelashes and ciliary 
glands and present at their lateral ends an elevation 
called the papil la lacrimalis, at the summit of which a 
minute opening is seen called the punctum lacrimalis. 

The conjunctiva is the mucous membrane lining the 
inner surface of the eyelids and the front of the eyeball ; 
the part which lines the eyelids is called the ptitpebral 
<xmjimc$iva 9 while that lining the eyeball, the ocut&r emir m 
junctim . The line along which the conjunctiva lining 
the eyelids is reflected on to the eyeball is called tM ‘ 
fornix conjunctive ; that from the upper eyelid tu the ! i 
eyeball is called the superior fornix and that from the lower 
eyelid, inferior fornix, At the centre oStijjp lacus 
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lacrimalis there is a small reddish conical elevation, called 
the, carimcula lacrimalis with a few tiny hairs attached 
to it. On the lateral side of the caruncula lacrimalis is 
seen a vertical fold of the conjunctiva called the plica 
semilunaris . It is the representative of the paei^brana 
nictitansb or the third eyelid found in birds and many 
other animals. 

The different strata of the eyelids and the lacrimal 
apparatus will be studied at a later stage of dissection. 

Put a little cotton wool beneath the eyelids so as to 
make them tense and then stitch their free margins to- 
gether. Similarly insert a plug of tow into the mouth 
to make the cheeks and lips tense and then stitch the 
margins of the lips together. Make a vertical incision 
just in front of the ear. The extremities of this incision are 
to meet the horizontal incisions above and below. Reflect 
the skin towards the middle line. In doing this great 
care is to be taken, for the subcutaneous tissue between 
the skin and the pale facial muscles is very scanty in 
many places and is altogether absent over the eyelids. 
Take care of the platysma as it passes upwards from the 
neck to blend with the facial muscles at the angle of the 
mouth. Clean the fascia over the parotid gland and the 
massotcr muscle. Look for the anterior branch (facial 
branch) of the great auricular nerve which supplies the 
skin over the parotid gland. 

The anterior branch of the great auricular nerve (facial 
branch) supplies the skin over the parotid gland and sends 
twigs through the gland to communicate with the facial 
nerve. 

The parotideo-masseteric fascia is the deep fascia of 
the iaoe. It covers the parotid gland beliind and the 
masseter muscle in front. It is continuous below with 
the deep fascia of the neck and above it is attached to the 
zygomatic arch. 
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»The muscles of the face may be divided into three 
groups : — (I) Those of the eyelids; (II) those of the 
mouth ; and (III) those of the nose. 

( 1. The orbicularis oculi. 

2. The levater palpebrae. 

3. The corrugator. • 

The Orbicularis Oculi is the sphincter muscle of the 
eyelids. IT consists of three portions, orbital, palpebral*" 
and lacrimal. The orbital portion is placed around the 
margin of the orbit ; its fibres extending lateralwards over 
the temple, upwards over tin* forehead and downwards 
over the cheek. It consists of elliptical loops which arise 
(I) from the medial palpebral ligament, (2) from the frontal 
process of the maxilla, and (3) from the nasal part of the 
frontal bone. The 4 loops completely encircle the eyelids 
around the lateral eanthus. The palpdnal portion is 
placed upon and limited to the eyelids. It arises from 
the medial palpebral ligament and extends lateralwards 
upon both the eyelids in the form of concentric curves 
to be inserted into the* lateral palpebral raphe. Close 
to the free margins of the eyelids the loops are thickened 
to form what is called the ciliary bundle . The lacrimal 
portion (tensor tarsi) will be studied during the dissection 
of the orbit. The muscle is supplied by the facial nerve. 

The levator palpdmc will bo studied during the dissec- 
tion of the orbit. 

The Corrugator (corrugator supercilii) is a small 
muscle which remains covered by the medial part of the 
orbicularis oculi and the frontalis. It arises from the 
medial end of* the superciliary arch ami passes upwards 
and lateralwards through the fibres of the orbicularis 
oculi and frontalis to bo inserted into the skin of the fore- 
head opposite the middle of the eyebrow. It is supplied 
by th^fbeial nerve. 
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A. Frontalis muscle. v 

B. Occipitalis muscle. , 

C. Galea aponeurotica. 

D. Orbi W&ris owl, *' ^ "S’ 

E. Procerus, * ' , 

F. NasaUa. 

G. Orbicularis oris. 

H. Quadratus labii auperiorla (angular 
bead), 

I. Its infraorbital head. 

J. Its zygomatic head, so 

K. Zy^omatlous. y 

L. Quadrates labii inferior Is. 

M. Triangularis. 

N. Mentaiis. 

O. Masse ter (superficial portion). 

P. Masseter (deep portion). 

Q. Aurioularis anterior. 

H. Buccinator, 

S. Aurioularis superior. 

T. Temporal fascia. 

U. Aurioularis posterior. 

Y. Digastric (anterior belly). 

— . .. * . W. Stylohyoid pierced by the poste- 

Flg. 64. Muscles OI the rior belly of the digastric. 

face (Wilson). x - Mylohyoid. 

Y. Stcrno-oleido-mastoldeus. 

Z. Trapezius, 

The muscles of the mouth may he div ided into three 
groups as follows : — 

( 1. Quadratus labii superiors. 

2. Caninus. 

3. Zygomaticus. 

f 1 . Mentaiis. J J 

Inferior group ^ 2. Quadratus labii inferioris. 

[ 3. Triapgfularis. 

, f 1, Orbicularis oris. 

Intermediate group -j ^ Hisorius. 

I *4jy Bup<p|h^tOr. 

The Quadratui Labii Supprio^a |hks a broad ; origin 
into three heads/ 
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(Levator labii superiors alaaque nasi) arises from the 
u pper portion of tfeLfeoptal process of the maxilla passes 
downwards and divides into, a nasal and a labial* sli p. The 
nasal slip is inserted into the alar cartilage andddn of the 
nose. The labial slip is blended with the orbicularis 
oris. The intermediate or infraorbital head ^levator 
labii superioris) arises from the lower margin of the orbit 
just above the infraorbital foramen and is inserted into 
the orbicularis oris and the skin of the upper lip. The 
lateral or zygomatic head (zygomaticus minor) arises from 
the facial surface of the zygomatic bone behind the zygo- 
matico-maxillary suture and passes downwards and medial- 
wards to be inserted into the orbicularis oiris and idle 
skin of the upper lip. 

The C&ninus (Levator anguli oris) arises from the 
canine fossa below the infraorbital foramen under cover 
of the infraorbital head of the quadratus labii superioris. 
It passes downwards and lateralwards to become inserted 
into the angle of the mouth where its fibres blend with 
those of the orbicularis Oris. 

The Zygomaticus (Zygomaticus major) arises from 
the zygomatic bone in front of the zygomatico-temporal 
suture. It passes downwards and medial wards to become 
inserted into the angle of the mouth where its fibres blend 
with those of the caninus, orbicularis and triangularis* 

TheMentalis (Levator labii inferioris or levator menti) 
arises from the incisive fossa of the mandible and passes 
downwdOjfb to be inserted into the skin of the chim * 

The Quadratus Labii Inferioris (Depressor labii infe- 
rioris) arises from the oblique line of the mandible between , 
the symphysis menti and the tnental foramen. The 
fibres pass upwards and medialwards, bledd with those of 
the orbicularis oris and are inserted into the skin of the 
lower lip. 
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The Triangularis (Depressor angulr oris) arises by its 
broad base from the oblique line of the mandible below 
and lateral to the origin of the quadratus iabii inferioris. 
It is inserted by its apex into .the angle of the mouth, 
where its fibres blend with those of the orbicularis oris 
and the*risorius. 

The Orbicularis Oris surrounds the oral aperture and 
serves as its sphincter muscle. Its fibres are derived 
partly from the continuation into the lips of the fibres of 
the buccinator, the caninus and the triangularis. The 
fibres from the caninus pass along the angle of the mouth 
to the lower lip and those of the triangularis into the upper 
lip. The fibres of the buccinator pass into both the lips. 
Some fibres are also derived from the other facial muscles 
passing into the lips. Resides these fibres there are addi- 
tional bunds in the upper and lower lips. Thus on each 
side of the middle line in the upper lip there are two bands, 
(1) the medial band or the musculus nasolabialis attached 
above to the back part of the nasal septum, (2) the lateral 
band or the musculus incisivus Iabii superior is attached 
to the alveolar border of the maxilla corresponding to the 
lateral incisor tooth. On each side of the middle line in the 
lower lip there is a band called the musculus incisivus 
Iabii infer iorift which is attached below to the alveolar 
border of the mandible corresponding to the lateral in- 
cisor tooth. 

The Risorius arises from the parotideo-masseteric 
fascia and is inserted into the skin at the angle of the 
moi^fh mingling with the fibres of the orbicularis oris. 

Next clean the buccinator muscle. The surface of 
the muscle is covered by a layer of fascia, the bucco- 
pharyngeal fascia, on which there is a pad of fat (suctorial 
pad) posteriorly. One or two lymph glands, called the 
buccal lymph glands, may be seen on the surface of the 
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muscle. The parotid duet will be seen piercing the 
muscle. 

The Buccinator arises from the outer surfaces of the 
aiveolfr processes of the maxilla and the mandible as 
far forwards as the first molar tooth. Behind it arises 
from the pterygomandibular raphe which extends from 
the hamulus of the medial pterygoid lamina to the back 
part of the mylohyoid line. This raphe separates it from 
the superior constrictor of the pharynx and will be exa- 
mined later on. At the angle of the mouth the upper 
fibres pass into the upper lip and the lower fibres into the 
lower Up but the intermediate fibres decussate so that 
the upper fibres pass into the lower lip and the lower 
fibres into the upper lip. 

1. Procerus. 

.2. Nasalis. 

Muscles of the Nose . 3. Depressor septi. 

4-. Dilatator naris posterior. 

5. Dilatator naris anterior. 

The Procerus (Pyramidalis nasi) arises by its broad 
base from the fascia covering the lower part of the nasal 
bones and the adjoining part of the lateral nasal cartilage. 
It is inserted by its narrow end into the skin over the 
glabella ; some of its fibres intermingling with those of 
the frontalis. 

The Nasalis (Compressor naris) consists of two parts, 
transverse and alar. The transverse part arises from the 
maxilla above and lateral to the incisive fossa and passes 
upwards and mediahvards across the cartilaginous part 
of the lateral wall of the nose to end in an aponeurosis. 
This aponeurosis is continuous with that of the opposite 
side over the bridge of the nose and from it the procerus 
takes its origin. The alar part arises from the greater 
alar cartilage of the nose and is inserted into the skin at 
the tip of the nose. 
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The Deptsm Sajpii arises from the incisive fossa 
of the maxilla and passes upwards and forwards to be 
inserted into the lower and back part of the septum and 
ala of the nose. : . 

■ 'The Dilatator Naris Posterior arises from the lateral 
margin pf the nasal notch of the maxilla and is inserted 
into } the skin at the margin of the nostril. 

The Dilatator Naris Anterior is a thin fasciculus situated 
in front of the preceding muscle. It arises from the greater 
alar cartilage and is inserted into the skin at the margin 
of. the nostril. 

Nerve-supply . — All the facial muscles are supplied 
by branches of the facial nerve . 

The dissector should now study the parotid gland 
and its duct. 

The Parotid Gland is the largest of the salivary glands. 
It is placed oil the side of the face below and in front of 
the external ear. It is limited above by the zygomatic 
arch ; below by a line drawn from the angle of the man- 
dible to the tip of the mastoid process ; behind by the 
anterior border of the mastoid process and the stemo- 
cleido-mastoid muscle ; in front it lies against the pos- 
terior border of the masseter and the ramus of the mandi- 
ble and is continued for a variable distance over the surface 
of the masseter. Not unfrequently a small detached 
portion of the gland, the accessory parotid £ljind (soeia 
parotidis) is seen upon the masseter muscle below' the 
zygomatic arch. Between the posterior border of the 
ramus of the mandible and the posterior border of the 
internal pterygoid muscle a part of the gland passes 
forwards and is called the pterygoid lobe . 

Relations . — The outer surface of the gland is covered 
by the skin, the superficial fascia and the deep fascia (jgaro- 

with some parotid lymph glands, 
inner surface is in relation with the styloid; process 
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together with the muscles attached to it and the 
tmaqIh at the upper part of the neck, vm< the internal 
and external carotid arteries and the internal jugular 
vein. *The gland is traversed by (!) the external carotid 
artery and its two terminal branches, the internal maxil- 
lary and the superficial temporal -arteries, the latter emerg- 
ing from the upper border of the gland near the zygomatic 
arch ; (2) the transverse facial artery which emerges from 
its anterior border ; (3) the zygomatic, buccal and 
mandibular branches of the facial nerve which emerge from 
its anterior border ; (4) the temporal branches of the facial 
nerve which emerge from the front part of its upper 
border ,* (5) the cervical branch of the facial nerve which^ 
emerges from its lower border ; (6) the a uriculo^ temporal > 
nerve which accompanies the superficial temporal artery. 9 

The Parotid Duct (Stewson's duct) appears at the 
anterior border of the gland and is about two inches long. 
It runs forwards below the zygomatic arch and across 
the masseter muscle and, reaching the anterior border 
of that muscle, dips inwards and perforates the buccinator 
muscle. Then it passes obliquely forwards between 
the buccinator and the mucous membrane of the mouth 
and opens into the mouth by a small orifice opposite the 
second molar tooth of the upper jaw. While crossing 
the masseter muscle it receives the duct of the accessory 
part of the gland. 

Remove the parotid gland piecemeal at the same 
time tracing the structures which traverse it. Trace the 
branches of the facial nerve backwards through the 
substance of the gland. Trace the superficial temporal 
artery with its branches as it passes upwards to the 
temporal region in front of the ear. Verify tWi? deep 
relations of the gland and the deep layer of the fascia 
colli which passes beneath the gland. <v * 

Vasari* of tbo Faa*.— These are (1) the Superficial , 
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temporal artery and its brahches, (2) the external jaaxHr 
lary artery and its branches, (8) /the superficial temporal 
\$m f and (4) the anterior facial vein. 

The Superficial Temporal Artery is one. of the terminal 
branches of the external carotid artery. It begins oppo- 
site the, neck of the mandible in the sul»#tance of the 
parotid gland and runs upwards between the external 
acoustic meatus and the condyle of the mandible. Cros- 
sing the ]K)sterior root of the zygomatic arch it ascends 
upon the temporal fascia and divides into two termi- 
nal branches, the fronta l and parietal, which have been 
studied during the dissection oftlVe scalp. Branches. 

(1) Parotid branches which arc minute twigs supplying 
the parotid gland. (2) The transverse facial artery which 
arises in the substance of the parotid gland and runs 
horizontally forwards across the masseter muscle above 
the parotid duct and below the zygomatic arch. It 
divides into branches which supply tlu* parotid gland 
and the masseter and anastomose with the external maxil- 
lary, infraorbital, masseteric and buccinator arteries. 
(8) The anterior auricular branches supply the anterior 
part of the pinna and the lobule of the ear. (+) The 
middle temporal artery arises above the zygomatic arch 
and piercing the temporal fascia, supplies the temporalis 
muscle and anastomoses with the deep temporal branches 
of the internal maxillary artery, (o) The zygomatico- 
orbital artery passes forwards above the zygomatic arch 
between tlu* two layers of the temporal fascia to the' 
lateral angle of the orbit, supplies the orbicularis oculi 
and anastomoses with the lacrimal and palpebral branches 
of the ophthalmic artery. 

, The, superficial temporal vein receives tributaries 
corresponding to the branches of the superficial temporal 
&rtery and unites with the internal maxillary vein to 
posterior facial vein. The. posterior facial vein 
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descends through the substance of the parotid gland 
and divides into two branches, an anterior and a posterior. 
The posterior branch unites with the posterior auricular 
vein to form the external jugular vein Which " has been 
already noticed. The anterior branch unites with the 
anterior facial vein to form the common facial win. 

External Maxillary Artery (Facial artery ).^The 
second or facial portion of the external maxillary artery 
is now seen. It is extremely tortuous in its* course. It 
appears on the face by crossing the body of the mandible 
and the antero-inferior angle of the masseter muscle. 
It then runs forwards and upwards to a point a little 
behind the angle of the mouth. Then it ascends to ‘the 
medial palpebral commissure and terminates as the angular 
artery. It rests successively upon the mandible, the 
buccinator and the canimrs. It is covered by the pla- 
tysma* the risorius, the zvgomaticus and the quadratus 
labii superioris. Branches. — (1 ) Muscular. These are 
given off to the masseter and buccinator and anastomose 
with the transverse facial branch of the superficial tem}x>ra! 
artery. (2) The inferior labial artery (inferior coronary) 
arises below the angle of the mouth, passes forward* 
beneath the triangularis and then along the margin of the 
lower lip and supplies the muscles and skin of the lower 
lip. It anastomoses along the middle line with its fellow 
of the opposite side and with the mental branch of the 
inferior alveolar artery. (3) The superior labial artery 
(superior coronary artery) arises just above the preceding 
and passes medialwards along the upper lip between the 
orbicularis oris and the mucous membrane. It anastor 
moses with the artery of the op]X>site side and gives off * 
the septal artery which ascends to the septum of the nose 
and supplies it as far as the tip of the nose, (4) The 
lateral nasal artery arises from the external maxillary 
artery when the parent trunk ascends along the side of 
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the nose. It supplies the ala and the dorsum of the nose 
and anastomoses with its follow of the ‘opposite side and 
with the dorsal nasal branch of the ophthalmic artery, 
(5) The angular artery is the terminal portion of the exter- 
nal maxillary artery. It ascends through the angular 
head of the quadratus labii superior is and terminates at 
tho medial palpebral commissure by anastomosing with 
the dorsal nasal branch of the ophthalmic artery. 

The Anterior Facial Vein (Facial vein) begins at the 
medial palpebral commissure as the angular vein, passes 
downwards and backwards with a less tortuous course 
than its companion artery, and lies behind the artery. 
It receives tributaries corresponding to the branches of 
the external maxillary artery and at its commencement 
receives the frontal and supraorbital veins. Over the 
buccinator muscle it receives the deep facial vein from 
the pterygoid venous plexus in the infratemporal region. 
Crossing the body of the mandible it pierces the deep 
fascia of the neck and appears in the submaxillarv triangle. 
It unites with the anterior division of the posterior facial 

vein to form the common facial vein. This will be seen 

*■ 

during the dissection of the anterior triangle of the neck. 

The Facial Nerve gives off the following branches 
in the substance of the parotid gland 

(1 ) The temporal branches which cross the zygomatic arch 
to gain the temporal region of the scalp. Their distribu- 
tion has been noted (p. 224). (2) The zygomatic branches 

pass forwards above the parotid duct and across the 
zygomatic bone to the lateral angle of the orbit. They 
supply the orbicularis oculi and communicate with 
*the lacrimal nerve and the zygomatico- facial branch of 
thi? ^axillary nerve. The lowest branch unites with 
filaments from the buccal branch and the infraorbital 
nerve to form the infraorbital plexus . (3) The biaxal 

bmnefie# pass forwards below the parotid duct towards 
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the angle of the month. The upper branches* ascend 
beneath the zygomaticus and the quadratus labu sU|>e- 
rioris and form a plexus (infraorbital plexus) beneath the 
latter muscle with the infraorbital branch of the mksdl 4 * 
lary nerve and with the zygomatic branch of the facial 
nerve. These nerves and filaments from the plexms supply 
the muscles of the' nose and the muscles Of the upper lip. 
The lower branches supply the buccinator and the orbh 
cularis oris and communicate with the buccinator branch 
of the mandibular, nerve on the buccinator muscle. 
(4) The mandibular branch (inframaxillarv branch) 
passes forwards and downwards beneath the triangularis 
and supplies the muscles of the lower lip and chin* 
Beneath the triangularis it communicates with the men tiki 
branch of the inferior alveolar nerve. (5) The cervical 
branch will be traced during the dissection of the anterior 
triangle of the neck. 

Sensory Nerves of the Face, --The anterior branch 
of the great auricular nerve, the supraorbital and the 
supratrochlear nerves have already been examined. 
The external nasal branch (nasal nerve) is the terminal 
branch of the nasociliary nerve. It appears on the*' nose 
beneath the nasalis between the lower border of the nasal 
bone and the lateral nasal cartilage. It supplies the 
skin of the ala and tip of the nose. The infrdtrochlear 
nerve will be seen above the medial palpebral ligament. 
It is a branch of the nasociliary nerve and supplies the 
skin of the eyelids aiid the root of the nose. The terminal 
branch of the lacrimal nerve appears at the lateral part 
of the upper eyelid and supplies the skin at that part.. 
The infraorbital nerve is the terminal part of the maxil- „ 
lary nerve. It emerges from the infraorbital foramen 
with the infraorbital vessels covered by the quadrates 
labii superioris.. It immediately divides into inferior 
palpebral, external nasal and superior labial branches. 
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The inferior palpebral branches ascend and supply *%he 
skin and' conjunctiva of the lower eyelid. The external 
nasal branches supply the skin of the side of the nose; The 
superior labial branches supply the skin and mucous mem- 
brane of the upper lip and communicate with the zygo- 
matic and buccal branches of the facial nerve forming 
the infraorbital plexus. The zygomaiico-temporal nerve 
has been examined during the dissection of the temporal 
region of the scalp. The zygomaticofacial nerve (malar 
branch of the tom poro-malar nerve) emerges through 
a foramen in the zygomatic bone, pierces the orbicularis 
oeuli, supplies the skin over the zygomatic bone and 
communicates with the; zygomatic branches of the facial 
nerve. The buccinator nerve (long buccal nerve) appears 
beneath the anterior border of the masseter muscle. On 
the surface of the buccinator it communicates with the 
buccal branches of the facial nerve and supplies the skin 
over the buccinator. Some filaments pierce the buccina- 
tor to supply the mucous membrane of the mouth. The 
mental nerve is derived from the inferior alveolar branch 
of the mandibular nerve. It emerges with the mental 
vessels from the mental foramen of the mandible beneath 
the triangularis. It divides into three branches ; two 
of them communicate with the mandibular branch of the 
facial nerve and supply the skm and mucous membrane 
of the lower lip, and one goes to supply the skin of the 
chin. The auriculotemporal nerve accompanies the super- 
ficial temporal artery lying just behind it. It gives off 
(I) the anterior auricular branches which are two small 
twigs and supply the skin of the tragus and front part of 
the he lix ; (2) branches to the external acoustic meatus 
which tfre two minute twigs and pass backwards to supply 
the skin of the external acoustic meatus ,- (3) the parotid 
branches which supply the parotid gland. Its terminal 
temporal branches in the scalp have been examined. 



FACE \ . 


-m * 


Hom * — The organ of smell is divisible into two por- 
tions, an external portion called the external nose and 
an internal portion, the nasal cavity, which is subdivided 
by a septum info the right and left nasal cavities. 

, The external nose consists of a bony, and a cartilaginous 
framework. The cartilaginous framework consists of 
five large pieces of cartilage —the two lateral, the two 
greater alar and the cartilage of the septum - and some 
small cartilaginous nodules. These arc connected to each 
other as also to the bony framework by fibrous tissue. 

Scrape away the remains of the muscles on the ala* 
of the nose. The lateral cartilage is triangular in shape. 
Its superior border is attached to the inferior border of 
the nasal bone and the frontal process of the, maxillary 
.boric by fibrous tissue. Its inferior border is connected 
with the greater alar cartilage by fibrous tissue*. The 
upper part of its anterior border meets its fellow of the 
opposite side and the septal cartilage, but lower down 
a narrow interval is seen between the cartilages of the 
two sides. The greater alar cartilage is curved upon 
itself in such a way as to form the external orifice of the 
nostril medially, in front and laterally. Each piece presents 
.a lateral crus and a medial crus. The lateral crus is oval 
with its long axis directed a ntcro- posteriorly. Above it is 
attached to the lateral nasal cartilage by fibrous tissue. 
Behind it is attached to the frontal process of the maxilla 
by a fibrous membrane in which three or four small pieces 
•of cartilages, called the lesser alar cartilages, axe embedded. 
Its lower margin is free. The medial crus is narrow and 
lies in contact with the medial crus of the opposite side 
along the middle line connected by fibrous tissue. The 
cartilage of the septum will be studied during the dissection 
of the nasal cavity. 

Structure of the Eyelids.— The eyelids arc composed 
of the following strata arranged successively from without 
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inwards ; (I) skin, (2) subcutaneous tissue (3) the palpe- 
bral portion of the orbicularis oculi, (4) the tarsus, the 
medial palpebral ligament, the lateral palpebral raphe 
and the orbital septum- -all lying in the same plane ; the 
expanded aponeurosis of the levator palpebne superior*# 
present in the upper eyelid only, (5) tarsal glands, and 
(6) the conjunctiva. The first three strata have been 
already examined. To expose the fourth stratum, the 
palpebral portion of the orbicularis oculi is to be 
removed from the surface of the eyelids. 

The Tarsi are thin plates of dense connective tissue 
which give shape to the eyelids. They are two in number* 
a superior in the upper eyelid and an inferior in the lower 
eyelid. The superior tarsus is the larger and of a semi- 
lunar shape. Its convex superior border and the adjoin- 
ing outer surface gives attachment to the aponeurotic* 
expansion of the levator palpcbra* superioris and the 
orbital septum. Its inferior border is straight and covered 
by the skin at the free margin of the lid. The inferior 
tarsus is a narrow strip of almost equal breadth throughout. 
To its inferior border is attached the orbital septum* 
Its superior border is fret*. The medial ends of the tarsi 
are attached to the medial wall of the orbit by the medial 
palpebral ligament (tendo oculi). This ligament is attached 
medially to the frontal process of the maxilla in front 
of the lacrimal groove and laterally splits into two slips 
which art* attached to the medial ends of the tarsi. The 
lateral ends of the tajjsi are attached to the lateral walls 
of the orbit by the lateral palpebral raphe (external tarsal 
ligament). This ligamentous band is weaker than the 
medial palpebral ligament and is attached laterally to the 
frouto-fcphenoidal process of the zygomatic bone ; medially 
it splits into two slips for attachment to the lateral ends 
of fhe two tarsi. 

he orbital septum or palpebral fascia is a membranous 



process which fixes the tarsi to the margins of the ‘ 

where it is continuous with the periosteum. In the uppier 
eyelid it blends with the aponeurosis of the levator pah 
pebra* superioris and is attached to the superior border 
of the upper tarsus. In the lower eyelid it is attached 
to the inferior border of the lower tarsus. It is pierced 
by nerves and vessels which leave the orbit. 

The aponeurosis of the levator palpebrce superioris as 
seen in the upper eyelid divides into three lamella*. The 4 
superficial lamella blends with the orbital septum and is 
attached to the upper part of the anterior surface of the 
upper tarsus. The intermediate lamella is attached to 
the superior border of the upper tarsus and the deep- 
lamella to the upper fornix of the conjunctiva. 

The tarsal glands (Meibomian glands) are situated on 
the inner surface of the tarsi. If the eyelids are everted 
they are seen running in vertical yellow strings in grooves 
on the inner surface of the tarsi. The orifices of these 
glands are placed behind the eyelashes on the free margin 
of the lids. 

The palpebral conjunctiva has been already examined. 

Blood Vessels of the Eyelids. — These are the medial 
and lateral palpebral arteries. The medial palpebral 
arteries, two in number, are the branches of the ophthalmic 
artery. They pierce the orbital septum at the medial 
palpebral commissure and run lateralwards along the 
free margins of the eyelids ; one in the upper and the 
other in the lower. They pass between the tarsus and the 
orbicularis oculi and anastomose with the lateral palpebral 
arteries forming an arch. . , 

The lateral palpebral arteries , two in number, are 
the branches of the lacrimal artery. They pierce the 
orbital septum at the lateral palpebral commissure and 
pass medial wards along the free margins of the eyelids, 
one in the upper and the dlher in the lower. : They anas- 



-314 


BEAD AND NECK 


tomose with the medial palpebral arteries forming an 
arterial arch. Vl - 

The Lacrimal Apparatus consists of j(l ) the lacrimal 
gland with its excretory ducts, (2) the lacrimal ducts 
and (8) the lacrimal sac with the nasolacrimal duct. 

Divide the orbital septum attached to the lateral hall* 
of the superior border of the upper tarsus. The lacrimkl 
gland is exposed. 


A. Superior tarsus. 

B. Bower border of the tarsus on 
which arc seen the openings of 
the tarsal glands. 

0. Inferior tarsus along the upper 
border of which are seen the 
openings of the tarsal glands. 

D. Lacrimal gland, its superior 
portion. 

E. Inferior portion of the gland. 

I 1 . Ducts of the lacrimal gland. 

Q. Plica semilunaris. 

H. Carancula laeri mails. 

1. Puncta lacrimalla. 

J. Superior lacrimal duct. 

Lv. Inferior lacrimal duct-. 

L. Lacrimal sac. 

M. Nasolacrimal duct. 

N. The duct opening into the inferior 
meatus of the nasal cavity. 

The Lacrimal Gland lies in the lacrimal fossa at the 
front and lateral part of the roof of the orbit. Its upper 
surface is adapted to the eon cavity of the lacrimal fossa. 
Its under surface is in contact with the convexity of the 
eyeball. From its anterior border tine excretory ducts-, 
six to twelve in number, emerge and open into the lateral 
part of the upper fornix of the conjunctiva. 

The Lacrimal Ducts or Canals begin as minute ori- 
fices, called puncta lacrimalia , on the free margins of the 
.eyelids at the lateral extremity of the Jacus lacrimal is. 
The superior duct , the shorter and narrower of the two, 
art first ascends and then proceeds medial wards and 



Fig. 65. --The lacrimal 
apparatus (Wilson). 
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slightly downwards to oj>cii into the lacrimal sac. T«he 
inferior duet at first descends and then proceeds hogi^oulaL 
ly medial wards to open into the lacrimal sac. Bristles 
may be passed through the pun eta laerimalia to the lacri- 
mal sac through these ducts. 

The Lacrimal Sac is the dilated upper portion of the 
nasolacrimal duct. , It is oval in shape and lies in the 
lacrimal groove behind the medial palpebral ligament. 
Its upper end is closed while below it is continued as a 
narrow' duet called the nasolacrimal duct. The lacrimal 
canals open into its antcro-lateral part. 

The naso-lacrimal duct (nasal duet) is the continua- 
tion down wards of the lacrimal sac into the anterior .jiart 
of the interior meatus of the nasal cavity. It lies in the 
bony canal formed by the lacrimal bone, the frontal 
process of the maxilla and -the lacrimal process of the 
inferior nasal concha. It is about half an inch in length. 
It is directed from above downwards, laUralwards and 
backwards. This may be ascertained by passing a fine 
probe through it. 

The lacrimal part of the orbicularis oculi (tensor tarsi) 
may now be studied. It arises from the posterior asj>crt 
of the lateral part of the medial palpebral ligament and 
passes backwards and mcdialwards to he inserted into 
t lie lacrimal crest of the lacrimal bone. 

THE AXTKHIOH TUI ANGLE OF THE NECK. 

The student should now proceed to dissect the anterior 
triangle of the neck. The head is made to hang freely 
over the edge, of the table and the mandible fixed with 
hooks. The superficial nerves are to be reflected back- 
wards and the superficial layer of the fascia colli stretch- 
ing across the anterior triangle removed. 

The Anterior Triangle is bounded in front by the 
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median line of the neck ; behind by the anterior margin 
of the sterno-cleido-niastoideus. Its base is above, being 
termed by the lower border of the body pf the mandible 
and a line drawn from its angle to the mastoid process. 
Its apex is below at the sternum. This triangle m snb- 
d?vided 4 into three smaller triangles by the superior belly 
ol the omohyoidcus and the two l>ellies of the digastric 
muscle- The three triangles are named from above down- 
wards the sub maxillary, the carotid and the muscidar 
triangle s. 

Some ol the processes given off from the deep surface 
ol the lascia colli should now be examined arid then the 
student should proceed to expose fully the divisions arid 
contents of the anterior triangle. 

Pretracheal Fascia, — This layer arises from the deep 
surface ol the fascia which lines the posterior surface of 
the s t erno -clcid o-mastoideus . It passes medial wards in 
I rout of the carotid arteries and the internal jugular vein 
Jormihg a part of their sheath (carotid sheath). Further 
in front it passes behind the sternohyoid and sterno 
thyreoid muscles and in front of the thyreoid gland and 
the trachea. Above it is attached to the body of the 
hvoid bone and below it is prolonged downwards into the 
thoracic cavity behind the sterno- thyreoid and sterno- 
hyoid muscles where it blends with the fibrous layer of the 
pericardium. 

The Carotid Sheath is the fascial envelope whch con- 
tains the carotid arteries, the internal jugular vein and,, 
the vagus nerve. It is formed in front bv the pretracheal 
fascia, behind by the pre vertebral fascia and medially 
by a fascial process connecting the pretracheal with the 
prevcrtebral fascia. 

The Carotid Triangle is bounded above by the posterior 
trolly erf the digastric muscle, below by tlvcr superior belly 
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of the omohyoideus and behind by the anteriia* ^omfgitv 
of the sferno-cleido-mastoideus. t <> 

The structures seen in this triangle lire now to be 
exposed fully. The carotid sheath is to be laid open 
longitudinally, taking care of the descendens hypoglossi 
nerve which lies either in front of the sheath or embedded 
in its anterior walk The co ntents of the she ath, viz., 
the ca rotid arterie s, the i n terna^ the 

v aiftis n erve arc to be separated from one another. The 
lie medially* the iuterjUlJL iugniar^ mii 
laterally andthe vagus nerve behind and between them. 
The sympathetic nerve trunk is seen embedded in the 
posterior wall of the carotid sheath. The common carotid 
bifurcates into the external and internal carotid arteries 
at the level of the upper border of the thyreoid cartilage. 
The external carotid artery ties on a plane medial* to and 
anterior to the internal carotid artery. The branches 
given off within this triangle from the external carotid 
artery arc to be cleaned ; the s uperio r thvreoid artery 
arises from its anterior aspect ; above it are the origins 
of the linguaj^and external jniaxillary arteries ; the occi- 
pital artery arises from its posterior aspect ^while , the 
ascending pharyngeal artery passes vertically upwards 
from Its medial aspect close to the commencement of the 
parent trunk. While cleaning the external carotid artery 
note that it is surrounded by filaments from the sym- 
pathetic which form a plexus around it. From thin 
.plexus subsidiary plexuses are prolonged ^>uthe^branehc^ ^ 
of the external carotid artery. The J ntcrnaf Varyngk al ^ 
nerve is seen to pierce the hyo-thyreoid membrane and 
enters the larynx. Traced laterally it leads to the superior 
laryngeal nerve which emerges from behind jfcjhe internal 
■ carotid artery at the side of the pharynx, external 

laryngeal branch of the superior kryngca^t^W is seen 
passing dowpwkrds by the side of thcpharyh&k> supply 
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Fig. 86. — Deep dissection of the triangles of the ne^/ 
(from Maclise’s Surgical Affatdnty). . $ 


A. Right stcrno-cletdo^uaetoi- 
deus (oat). 

8. Left sterno ^ido'mafltoideas. 

C. Upper part of sterno-cloido* 

mastoideus. 

D. Superior belly of omohyoi^. 

E. Inferior belly of omo-hyoid. 

If. Scalenus anterior with phrenic 

nerve. 

G. Sfcerno-hyold. 

H. Sterno-thyreoW. 

I. My lo -hyoid (turned down). 

J. Levator aaapulw. 

K. Scalenus posterior. 

L. Genio -hyoid. 

M. Trapezius. 

N. Parotid duct. 

O; Clavicle. 

L Innominate artery. 

2. Right subclavian artery. 

3. Right common carotid artery. 


4. External carotid artery. 

5. Internal carotid artery. 

6. Lingual artery. 

7* External maxillary artery# 

8. Continuation of external carotid 

artery. 

9. Occipital artery. 

10. Internal jugular vein.- 

1 1. Subclavian artery (third parts 

12. Descending branch of trdns verso 

cervical artery. 

13. Transverse scapular artery. 

14. Transverse cervical artery. f \ 

15. Transverse scapular vein. *• 
It>. Subclavian vein. 

18. Superior thyreoid artery. 

19. Vagus nerve, 

20. Accessory nerve. 

21. Cervical plexus (cut). 

22. Brachial plexus. 

23. Hypoglossal nerve t>n hyoglossus. 


tlic crico-thyreoid muscle. The hypoglossal nerve crosses 
the carotid arteries from without inwards by hooking 
round the occipital artery. It gives off the desccndens 
hypogldssi branch in front of the carotid sheath and its 
t hyrcohvoid b rand) goes to supply the thyreo-hyoid 
muscle. At the upper part of the triangle the 1 Accessory 
nerve runs downwards and backwards under cover of the 
posterior belly of the digastrieus and pierces* fcjhe ^jfcerno- 
clcido-mastoidens at its upper part. Xoty the lymph 
glands lying along the course of the internal jugaj&r vein 
and the carotid arteries. These are called the mttoerio r 
dee p cervical lymph gland Iv. A small oval 'bbfljNsa' lied the 
glorn u s carotieus is seen lying behind the point of bifurca- 
tion of the common carotid artery. 

The contents of the carotid triangle may be enumerated 
as follows : ~ 

1, Portions of all the three carotid arteries, viz., the 
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•common c^ot&Lthe external carotid and tfre internal 
carotid, L 

2. The superior thyreoid, lingual, external maxillary, 
^occipital and the^ascending pharyngeal branches of the 
external carotid artery. 

8. The internal jugular vein and some of its tribu- 
taries, viz., the common facial, lingual, superior and middle 
thyreoid veins. 

4. The vagus nerve with its superior laryngeal branch 
( dividing i nto external and internal laryngeal nerves) , the 
.accessory nerve, the hypoglossal nerve with its descendens 
hypoglossi and thyreo-hvoid branches, and the sympathe- 

ic nerve trunk. 

5. Portions of the larynx, pharynx and hyoid bone. 

6. Glomus caroticus. 

7. Lymph glands and vessels. 

The Submaxillary or Digastric Triangle is bounded 
.above by the lower border of the mandible and a lint* 
joining it.< angle to the mastoid process, below by tin* 
posterior belly of the digastric and the styto-hyoideus, 
in front by the anterior belly of the digastric^ 7 * 

The bM^gg^illarv gland is seen exposed under tin* 
lower jaw. The external carotid artery reaches tin* 
posterior part of the triangle and gives off%s posterior 
auricular branch. The external maxillary artery passes 
through the submaxillary gland and reaches the groove 
in the mandible in front of the anterior margin of the 
masseter. Its branches given off in the neck should be 
traced. The anterior facial vein passes superficial to the 
submaxillary gland. The mylohyoid ne rve accompanies 
the mylohyoid artery and lies on the surface on the 
mylohyoideus. Several lymph glands are seen ' beneath 
the tower hordfe of .the mandible and on the gjrfa&e of tfic 
siabmaxillary Band. The caroti^ptrt^r^' Jhe 

'^teTnal.lugt y vein, the 4^y-Ij ||K yngeai r ftn My us 
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njsrvfs ,.are placed deeply in the posterior part of tfes 
triangle. A small part of the hypoglossal nerve is also 
**een. * * , ’ . v . > r / „ ; 'S| 

The content n of the submaxillary triangle may be thus 
enumerated : — 


1. The external carotid artery with its posterior auri- 
cular branch; the external maxillary artery with its cervical 
branches, viz., the ascending palatine, tonsillar, glandular 
and s^ibnmxiliary branches ; the mylohyoid artery ; the 
internal jugular and the anterior facia} veins, 

2. The glossopharyngeal, vagus and hypoglossal 
nerves; and the mylohyoid nerve. 

8. The submaxillary gland; lower portion Of the 
parotid gland and lymph glands. 

The Muscular Triangle is bounded in front by the, 
medial line of the neck, behind by the anterior margin 
of the sterno-cleido-mastoidcuK, and above by the superior 
belly of the omohyoidcus. 

Define the ^tcTijp-hjoidcus and stern^J^yre^^ 
muscles. The former is placed superficially covering the 
latter muscle. The superior thyreoid artery is seen to 
descend beneath these muscles to end in the thyreoid 
gland. Nerve filaments for the supply of these muscles 
will be seen Coming from the ansa hypoglossi or the loop 
formed by the descendens hypoglossi with the common!* 
eantes cervicales from the second and third cervical nerves* 
The external laryngeal nerve should be traced to its 
termination in the cricothyreoid muscle. The recurrent 
nerve is placed in *the groove between the trachea and 
oesophagus. Beneath the sterno- hyoid and stcmo-thy- 
reoid muscles ^are seen the larynx, the trachea and the 


thyreoid gland* 

The l|ont$hts of the musgplar tritogl|j 

ig||ihe a ^^ erno ' th y reo ^ 


«4u> 

pittscles. ■ 
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, 2* The superior thyreoid i*rtery. / w 

3. The recurrent and external laryngeal nerves; 
twigs from the ansa hypoglossi to the sterno-hvoid and 
sterno-thyreoid muscles. 

4. The greater portion of the larynx, the , trachea* 
th^ thyroid gland and the (esophagus. 

The Submental or Suprahyoid Triangle is another 
triangular space often described in connection with, the 
subdivisions of the anterior triangle of the neck. It is 
bounded laterally by the anterior belly of the digastrics* 
above by the mandible, and in front by the middle line 
of the neck. Its apex is at the body of the hvoid bone* 
In this space are seen one or two lymph glands and some 
minute veins which are the radicles of the anterior jugular 
vein. 

The dissector should now proceed to study each one 
of the structures in its entirety as exposed in the different 
divisions of the anterior triangle of the neck. 

The Descendens Hypoglossi Nerve issues as the hypo- 
glossal nerve hooks round the occipital artery. It 
descends in front of or is embedded in the anterior wall of 
the carotid sheath and reaching the middle of the neck 
joins the eommunicantes eervicales from the second and 
third cervical nerves to form a loop, called the ansa hppo- 
gloss'i . Before forming a loop it gives a twig to the superior 
belly of the omohyoid and from the loop itself branches 
arc given off to the inferior belly of the on to -hyoid, sterno- 
hyoid and sterno-thyreoid muscles. 

The Omohyoideus consists of a superior and an inferior 
muscular l>elly and an intermediate tendon. The origin 
of the inferior belly has been seen (p. 249). It subdivides 
the posterior triangle into the occipital and subclavian 
triangles. Beneath the sterno-clcido-mastoideus it ends 
in the intermediate tendon* From this tendon the 
superior belly passes upwards and medialwards to be 
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inserted into the lower border of the body Of ijie hyoid 
bone lateral to the insertion of the sterno-hyoidem. He 
process of the fas ciacoHi which descends' from its 'inferior 
belly and the intermediate tendon lias been examined. 
Nerve-supply.* — The superior belly is supplied by a twig 
from the d escende ns hypoglossi . The twig which# enters 
the inferior belly conies from the ansa hvpoglossi. 

The Sterno-hyoideus is a thin flat muscle which arises 
(l) from the medial end of the posterior surface of the 
clavicle, (2) from the articular capsule of the sterno- 
clavicular joint, and (:j) from the posterior surface of the 
manubrium sterni. It is inserted into the lower border 
of the body of the hyoid bone just medial to the insertion 
of the omohyoideus. It is supplied by a branch from the 
Hus^yi^oglossi. 

Divide the stemo-hvoideus at its middle and reflect 
tin 1 divided ends upwards and downwards. The st erno- 
thyreoi deus and thyreo-hyoideus are exposed. 

The Sterno-thyreoideus is broader but shorter than 
the sterno-hyoideus. It arises from the posterior surface 
of the manubrium sterni below the origin of the sterno- 
hyoideus and from the adjoining cartilage of the first 
rib. It is inserted into the' oblique line on the lateral 
surface of the lamina of the thyreoid cartilage. A branch 
from the ansa Jiy poglossi supplies this muscle. 

The Thyreohyoideus is practically the prolongation 
upwards of the preceding muscle above the oblique line 
on the lateral surface of the lamina of the thyreoid carti- 
lage from which it arises. It is inserted into the lower 
border of the greater cornu of the hyoid bone* It is 
supplied by a slender filament from the hypoglossal nerye. 

The Digastricus consists of two muscular bellies and 
an intermediate tendon. The anterior belly arises, from 
a de}*ression on the inner side of the lower border ot the 
mandible close to the symphysis menti. The posterior 



belly artels from the mastoid notch ©n the medial «ide 
of the mastoid process of the temporal bone. The inter* 
mediate tendon pierces the insertion of the stylohy©ideii* % 
and is attached to the side of the body of the hyoid bone 
by a fibrous loop derived from the fascia colli. The 
anterior belly is supplied by the mylohymd^,^ the 
i nferior alveola r nerve ; the posterior belly by the facial 
ngEEk 

The Stylohyoideus is a slender muscle which arises 
from the lateral and back part of the styloid process near 
its root. It is inserted into the body of the hyoid bone 
at its junction with the greater cornu. The tendon of the 
digas'trieus pierces this muscle near its insertion. Its 
nerve supply from the facial nerve will be seen later on. 

Cut the sterno-cleido-mastoideus at its attachment 
to the sternum and clavicle. Jtefiect the muscle upwards 
as far as practicable without destroying the vessels ami 
nerve filaments entering it. Dissect fully the contents 
of the carotid sheath which lie under cover of the muscle. 
Next clean the scaleni muscles. These are three in 
number, anterior, middle and posterior. 

The Scalenus Anterior arises from the anterior tubercles 
of the transverse processes of the third, fourth, fifth and 
sixth cervical vertebra*. It is inserted into the scalene 
tubercle on the inner border and Upper surface of the 
first rib. It lies immediately behind the clavicular head 
of the sterno-cleido-mastoideus which has now been 
reflected. A large number of im]>ortant structures are 
seen to be in relation with this muscle. Thus in front 
the phrenic nerve crosses it obliquely from the lateral 
to the medial side, while the transverse scapular and the 
transverse cervical vessels, the subclavian vein and the 
omohyoideus cross it more or less transversely. Behind 
the muscle are seen the second part of the subclavian 
y^ety; and the brkohial plexus of nerves, Along its 
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tmditol margin, the internal jugular vein dmo^ndwit# 
unite with the subclavian vein .in front of the bauble. 
The thyreoccrvical trunk with its inferior thyreoid branch 
and the vertebral artery also lie medially* , . , f ; 

: The Scalenus Medius, the largest of the three scaieni* 
arises from the posterior tubercles of the transverse* proces- 
ses of the lower six. cervical vertebra? and is inserted into 
a rough impression on the upper surface of the first, rib 
extending from the groove for the subclavian /artery to 
the tubercle of the rib. 

The Scalenus Posterior, the smallest of the three 
scaleni, arises from the posterior tubercles of tlie lower 
two or three cervical vertebra* and is inserted into tfie 
outer surface of the second rib just behind the attachment 
of the serratus anterior. 

The scalcni are supplied* by twigs from the second to 
the se venth cervical nerves. 

The Subclavian Artery begins on the right side from 
the bifurcation of the innominate artery behind the right 
sterno-elavicular joint and on the left side from the arch 
of the aorta. The left vessel has therefore an additional 
intrathoracic portion which has been examined {p. 194 -}. 
It is customary to divide the vessel into three "portions : 
the first portion extends from the origin of the A'essel to 
the medial margin of the scalenus anterior ; the second 
portion lies behind that muscle ; and the third portion 
extends from the lateral margin of the scalenus anterior 
to the outer border of the first rib. The first portion of 
the vessel presents differences in its relations on the two 
sides of the body* while the second and third portions 
exhibit same relations on the two sides* Sympathetic 
nerve filaments surround the subclavian artery and are 
prolonged on its branches. ; ^ 

FirM pardon. — The first portion of the right Vessel 
corresponds in position to the cervical part Of the first 
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portion of the left vessel* The relations of the thoracic 
port of the left subclavian artery have been examined 
during the dissection of the thorax. On. the light side 
the artery runs upwards and lateral wards from its 
commencement to the medial margin of the scalenus 
anterior. On the left side the artery passes almost directly 
lateral wards from the root of the neck to the medial border 
of the scalenus anterior. The common relations to the 
arteries of both sides are : — in front, with the skin, super- 
ficial fascia, platysma and deep faseia ; with three muscles 
— the stcrno-eleido-mastoideus, the sterno-thyreoklcus 
and the sterno-hyoideus ; with three veins — the internal 
jugular, the anterior jugular, and vertebral veins ; 



Fig. 67 . — Diagram of the subclavian artery and its 
branches (Turner). 


First rib. 

Scalenus anterior. 

Thyreoid body. 

Innominate artery. 

Right common carotid artery. 
Right subclavian artery. 
Thyreo-oervioal trunk, 
fel&ebral artery, 
rferior thyreoid artery, 
verse cervical artery. 


S. Its ascending branch. 

9. Its descending branch. 

10. Transverse scapular artery. 

11. Superior intercostal artery. 

12. After i a profunda cervlois. 
ifc. Internal mammary artery. 

15. Ascending cervical artery. 

16. Phrenic nerve. , , 

IT. Vagus nerve. , 

18. Right reoiwaliierTm v ; 
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and^vith the vagus nerve, its cardiac branches . and the 
cardiac branches of the sympathetic nerve. 
it is the sympathetic trunk, as also the longus colli and the 
cervical pleura. 

Relations peculiar on the two sides : — on the , right 
side the artery is encircled by a loop of the sympathetic 
trunk and the right recurrent nerve hooks below and behind 
the artery. On the left side the phrenic nerve and the 
left innominate vein lie in front of it and the thoracic 
duct lies at first medial to the, artery and then arches 
above it. 

Second portion . -This part is covered by (I) the, super- 
ficial structures, viz., the skin, superficial fascia, platysma 
and deep cervical fascia, (2) clavicular head of stemo- 
cleido-mastoideus, (3) the phrenic nerve (on the right 
side), (4-) the scalenus anterior, (5) the subclavian vein. 
The phrenic nerve owing to its greater obliquity on the 
left side becomes related to the first portion of the vessel 
on the left side and not to the second portion. The 
subclavian vein lies on a slightly lower level and separated 
from the artery by the scalenus anterior. Behind and 
below the artery is the pleura. 

Third portion* - This part of the artery has been 
described (p. 289). 

Branches of the Subclavian Artery. — These are four 
in number, viz., (1) v ertebra l, (2) thyr cocervieal trunk , 
(3) internal mammary, ( t) costoeervical trunk. 

The Vertebral Artery issues from the upper and back 
part of the first portion of the subclavian artery. It 
passes upwards between the contiguous borders of the 
scalenus anterior and longus colli and enters the 
foramen in the transverse process of the sixth 
cervical vertebra. It lies under cover of the vertebral 
and internal jugular veins and is crossed *by the 
thoracic duct bn the left side. The remaining part of 
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its course in the neck will be studied later oo, Theiwfe* 
trral vein after its exit from the foramen in the transverse 
process of the sixth cervical vertebra opens into the inno* 
minate vein at its commencement. 

The Thyrco c e rv ical Trunk (Thyreoid axis) is a short 
vessel which arises from the front aspect of the lirst por- 
tion of the subclavian artery close to the medial border 
of the scalenus anterior and divides almost immediately 
into three terminal branches, viz., the inferior thyreoid, 
the transverse cervical and the transverse scapular. 

The Inferior Thyreoid Artery runs at first upwards 
in front of the vertebral artery and the longus colli. Then 
it turns medial wards behind the internal jugular vein, 
the common carotid artery, the vagus nerve and the- 
sympathetic trunk to reach the posterior border of the 
thyreoid gland. It then descends along this border to 
the lower end of the gland. It gives off the following 
branches : -(1) the ascending cervical which runs upwards 
between the contiguous borders of the* scalenus anterior 
and the lougus capitis. It gives off twigs to the prever- 
tebr&l muscles and one or two .spinal branches which 
enter through the intervertebral foramina. The 
distribution of these spina l branches to the medulla spinalis 
and its membranes has been examined. (2) The inferior 
laryngeal artery which passes in company with the re- 
current nerve to supply the muscles mid mucous mem- 
brane of the larynx. (8) The tracheal branches which 
supply the trachea and anastomose with the bronchial 
arteries. (4) The (esophageal branches supply the oeso- 
phagus and anastomose with the oesophageal branches of 
the thoracic aorta. (5) The glandular branches are usually 
two in number, an ascending branch which supplies the 
posterior part of the thyreoid gland and an inferior branch 
* which* supplies its lower end. They anastomose **|$th 
the jujterior thyreoid artery and with the 





ophite side. (6) The mmcular branehesaro 
which supply the neighbouring muscles. The iitferiar 
thyreoid vein does not run along with the artery. It ' 
emerges from the thyreoid body and descends in front 
of the trachea and beneath the s teruo- thyreoid muscle 
to enter* the thorax. Its termination in the imv>nunate 
vein has been examined (p. 193). Its tributaries corres- 
pond to the inferior laryngeal, tracheal and oesophageal 
branches of the inferior thyreoid artery. The companion 
vein of the ascending cervical artery is called the 
anterior vertebral vein and terminates in the vertebral 
vein. 

The Transverse Cervical Artery runs lateral wards 
•across the scalenus anterior, the phrenic nerve and the 
brachial plexus and is covered by the sterno-eleido-nias- 
toideus. Its further course* has been examined {p, 289). 

The Transverse Scapular Artery is placed on a lower 
level than the transverse cervical artery. It runs lateral- 
wards along the root of the neck under cover of the 
sterno-cleido-mastoideus across the lower end of the 
scalenus anterior, the phrenic nerve, the subclavian 
artery and the brachial plexus. Its course up to the 
upper border of the scapula has been examined (p. 29Q), 
The transverse cervical and transverse scapular veins open 
into the external jugular vein. 

The Internal Mammary Artery arises from the lower 
aspect of the first portion of the subclavian artery jjust 
opposite the thyreo-cervical trunk. In the neck it is 
covered by the subclavian vein and is crossed by the 
phrenic nerve from the lateral to the medial side. Its 
thoracic portion has been described (p. 153). Its com- 
panion vein terminates in the innominate vein (p, 193). 

The Cosiocervical Trunk (Superior intercostal artery) 
arises from the posterior aspect of the second portion of 
the fubdavian *prtery close to the medial border of the 
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scalenus anterior on the right sidle. On the left side it 
springs from the first portion of the parent trunk, it 
.passes backwards above the dome of the cervical pleura 
towards the neck of the first rib and . divides into the 
.arteria cerviealis profunda and the arteria hitercostalis 
supreme The arteria cm' i calls profounda Urns back- 
wards to the back part of the neck between the transverse 
process of the seventh cervical vertebra and the neck of 

first rib. Its further course has been studied (p* 261). 
The deep cervical vein opens into the vertebral veiti. The 
arteria intercnstalis supremo runs downwards in front of 
the necks of the first and second ribs and anastomoses 
with the first aortic intercostal artery. Its branches to 
the first two intercostal spaces have been examined 
■(p. 210). The intercostal veins corresponding to the 
arteries in the first two intercostal spaces have been 
♦examined (p. 212). 

The Subclavian Vein is the continuation of the axillary 
vein. It begins at the outer border of the first rib and ends 
behind the medial end of the clavicle where it joins the 
internal jugular vein to form the innominate vein, llelow 
it lies upon a groove on the first rib. Above and behind 
it is the subclavian artery from which it is separated by 
the scalenus anterior and the phrenic nerve. Tributaries. 

The external jugular vein oj>ens into it and at its junc- 
tion with the internal jugular vein it receives the right 
lymphatic duet on the right side and the thoracic duet 
on the left. side. 

Thoracic Duct. —Its cervical portion is now to be 
.examined. After its exit from the upper opening of the 
thorax it appears at the root of the left side of the neck 
lying between the oesophagus and the cervical pleura. 
Then it arches lateralwards behind the common carotid 
artery, the vagus nerve and the internal jugular vein 
above the arch formed by the subclavian artery* It 
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then turns downwards in front of the subclavian artery 
to open into the angle of junction of the internal jugular 
vein with the subclavian vein. At its termination it 
Is guarded by a 'pair of valves. 4 

Tributaries of the cervical part of the thoracic duct * — 
These are: (1) the left jugular trunk draining lymph from 
the left side of the head and neck ; (2) the left subclavian 
trunk draining lymph from the left superior extremity ; and 
(8) the left bronchomediastinal trunk draining lymph 
from the left side of the* thorax. 

The Right Lymphatic Duct corresponds on the right side 
to the thoraeic duet on the left side. It is about half 
an inch in length and passes along the medial border of 
the scalenus anterior to open into the angle of junction 
of the right internal jugular and right subclavian veins., 
It is formed by the union of (1) the right jugular trunk 
which drains lymph from the right side of the head and 
neck ; (2) the right subclavian trunk which drains lymphs 
from the right superior extremity ; and (3) the rigft# 
broncho- mediastinal trunk (p. 205). 

The Cervical Pleura has been described (p. 159). 
Its relations may now be examined*. It is completely 
covered by Sibson's fascia. It is covered an tero -later ally 
by the scalenus anterior ; a few fibres of the muscle spread 
over and stengthen it. The subclavian artery crosses the 
cervical pleura below its apex. The costocervical trunk* 
crosses the apex and its superior intercostal branch lies 
posterior to the apex. 

The sterno-clavieular articulation should now be 
studied. 

The Sterno-Clavicular Articulation is an arthrodial 
joint. The parts entering into the formation of the joint 
arc the sternal end of the clavicle, the articular surface 

S K r 

situated the upper and lateral part of the manubrium 
steriri ami the first costal cartilage. The following are 
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its ligamentf> : (1) The articular capmle which surrounds 
the articular surfaces of the clavicle and manubrium 
stemi* It is' of varying thickness and strength and i» 
attached to the margin of the articular disc interposed 
between the articular surfaces. (2) The sternoclavicular 
ligament # strengthens the joint in front. It extend^ 
obliquely from the upper part of the anterior aspect of 
the sternal facet to the upper and front part of the sternal 
end of the clavicle. (3) The inter clavicular ligament 
strengthens the articular capsule above. It extends 
from the upper part of the sternal end of one clavicle 
along the bottom of the jugular notch of the sternum 
to the corresponding point on the clavicle of the opposite 
side. (!) The costoclavicular ligament (Rhomboid liga- 
ment) is attached below to the upper surface of the first 
costal cartilage, and above to the costal tuberosity on 
the undersurface of the medial end of the clavicle. 
(5) The articular disc is placed between the articular 
surfaces of the sternum and clavicle. It is flat and almost 
circular. It is attached above to the upper part of the 
posterior border of the articular surface of the clavicle 
and below to the cartilage of the first rib at its union with 
the sternum. By its circumference it is attached to the 
articular capsule. Each surface of the articular disc is 
lined by a synovial stratum. 

The Common Carotid Artery begins on the right side 
behind the righ,t sterno-clavicular articulation at the 
bifurcation of the innominate artery, while on the left 
side it springs from the arch of the aorta. On each side 
the vessel terminates on a level with the upper border of 
the thyreoid cartilage by dividing into the external and 
internal carotid arteries. The left artery has therefore an 
additional intrathoracie portion (p. 194). The right common 
carotid artery and the cervical portion of the left common 
carotid artery resemble each other closely in their ssetat.'* 
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tions, At the lower part of tlx* neck the common 
arteries are deeply placed* and arc separated from 
other by the trachea and oesophagus . At the upper part 
of the neck they arc more superficial and are separated 
from each other by the thyreoid cartilage and the pharynx. 
Each artery is contained in the carotid sheath, # the con* 
tents of which and their relative positions have been 
examined. The structures lying in front of the vessel 
are; -the skin, superficial fascia, platysma, fascia colli 
and the sterno-eleido-mastoideus (throughout the entire 
length of the vessel) ; the desoendens hypoglossi and the 
branches from the ansa hypoglossi descend in front of the 
sheath of the \ essel ; the sterno- hyoid and sterno* thyreoid 
muscles lie in front of it (at its lower part), tlte omohyoid 
muscle passes over it opposite the cricoid cartilage ; the 
sterno-clcido-mastoid branch of the superior thyreoid 
artery, the superior and middle thyreoid veins cross the 
vessel from the medial to the lateral side. Behind it are 
the longus colli and capitis, the inferior thyreoid art try, 
the sympathetic trunk, the recurrent nerve (on the right 
side) and the thoracic duet on the left side. To its lateral 
dde are the internal jugular \ ein and the vagus nerve, 
while on its medial side are the larynx and trachea, the 
pharynx and the (esophagus, the inferior thyreoid artery, 
the recurrent nerve and the thyreoid gland. No branches 
are given off from the common carotid artery. 

Glomus Caroticum (Carotid body). — This is a small 
reddish brown, oval body seen on the posterity aspect 
of the common carotid artery at the point of its bifurca- 
tion. It is closely connected with filaments derival from 
the sympathetic plexus around the carotid artery, its 
function is unknown. 

r |V External Carotid Artery begins opposite the 
Upper bonier of the thyreoid cartilage at the bifurcation 
erf the common carotid artery and ends in the substance 
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parotidglaml behind the week of the m audible 
’ ir\<'4ivi46|g into two ternynal branches, vi % n the 

superficial temporal and internal maxillary arteries. At i&b 
commencement it lies medial to and more superficial than 
the internal carotid artery. Here it is contained in the 
carotid triangle and has in front of it the deep fascia and 
the anterior margin of the sterno-eleido-mastoidetis. If 
is crossed bv the lingual and common facial veins and the 
hypoglossal nerve. Higher up as it enters the posterior 
part of the submaxillary triangle it is crossed by the digas- 
tric and stylohyoid muscles. Still higher up where it' 
enters the substance of the parotid gland it lies beneath 
the facial nerve and the posterior facial vein. Behind 
ihewtery, near its commencement are the superior laryn- 
geal nerve, the stylo-glossus and stvlo-pharyngeus muscles 
which separate it from the internal carotid artery and 
the glofpop^aryngeal nerve. Lateral to it is the internal 
carotid artery while medially are the pharynx, and the 
superior liUryngeal nerve dividing into internal and 
external laryngeal branches and the posterior border of 
the ramus of the mandible. 

Branches. The ♦branches of the external carotid 


Ascending. 
Ascending pliaryn- 


artery may be grouped as follows : 

A n ter i or. Posterior. 

Superior thyreoid. Occipital. 

Lingual. Posterior auricular, goal. 

External maxil- Superficial tempo- 

larv. ral. 

Internal maxil- 
lary. 

The Superior Thyreoid Artery is the first of the anterior 
branches of the external carotid. It arises just below'" 
.th# greater cornu of the hyoid bone and passes forwards 
.downwards beneath the omohyoid, sternohyoid and 
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siernothyreoid muscles to end in the thvi^dglAnd. $&' 
giyes off the following branches : — <l)* Th >> 
which* passes along the lower border of the hyoid bone 
beneath the thyreohyoid muscle, supplies the muscle tod' 
anastomoses with its fellow Of the opposite side. (2) The : 
st$r no-clei do - w astoid artery which passes obliquely down 1 ** 
wards and backwards across the carotid sheath to entef 
the substance of the sterno-eleido-mastoideUs* > (4)r The* ' 
superior laryngeal arteiy passes in company with the inter- 
nal laryngeal nerve beneath the thyreohyoid muscle and 
pierces the hyothyreiod membrane to supply the interior^ 
of the larynx. (4) The crkothi/reoid branch runs trans- 
versely mediahvards across the ericothyreoid ligament and 
anastomoses with the artery of the opposite side. (5) The 
glandular branches are the terminal branches which are two* 
or three in number and supply both surfaces of the thyreoid 
gland ; one of these passes along the isthmus of the 
thyreoid gland to anastomose with its frffow of the 
opposite side. 

The superior thyreoid vein begins in the thyreoid gland, 
receives tributaries corresponding mostly to the branches 
of the artery and terminates in the internal jugular vein. 

The Lingual Artery arises above the origin of the 
superior thyreoid artery opposite the greater cornu of 
the hyoid bone. It al first ascends and then bends 
downwards forming a loop and passes beneath the digas- 
tricus and stylohyoideus. It then runs forwards beneath 
the hyoglossus muscle, at the posterior border of which 
it gives off the hyoid branch , which passes medialwards 
along the upper border of the hyoid bone, supplies the 
neighbouring muscles and anastomoses with its fellow 
of the opposite side. The rest of the course of the artery 
and its other branches will be examined at a later stage 
of dissection. 

The Externa! Maxillary Artery (Facial artery) arises 
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from the external carotid above the origin of. the fittgafti 
artery and may be divided into two portion^ Pie 
first or cervical portion , extending from the origin of the 
artery to. the groove in the mandible at the anteTo-mferior 
angle of the master muscle ; and the second or facial 
portion • which has been already studied,. The cervical 
portion of the artery runs upwards and forwards and is 
at first contained in the carotid triangle ; then it passes 
under the posterior belly of the digastric and stylohyoid 
muscles and reaches the submaxillary triangle where 
it is embedded in the posterior part of the submaxill&ry 
gland. The following branches (cervical branched) are* 
given off in the neck : (1) the ascending palatine artery 

which passes upwards along the lateral wall of the pharynx 
between the stylo-glossus and stylopharyngeus muscles. 
Its terminal branches which enter the pharynx cannot 
be examined now. (2) The tonsillar branch passes upwards 
between the styloglossus and the pterygoideus interims 
.and pierces the pharyngeal wall to supply the tonsil and 
back part of the tongue. (3) The glandular branches 
•supply the submaxillary gland. (4) The submental artery 
runs forwards upon the mylohyoid muscle below the 
lower border of the mandible. Near the symphysis menti 
it turns upwards over the chin to supply the lower lip and 
.anastomose with the mental and inferior labial arteries. 
In its course it supplies the submaxillary lymph glands, 
the mylohyoid muscle and anastomoses with the sub- 
lingual artery by piercing the muscle. It also anasto- 
moses with the mylohyoid branch of the inferior alveolar 
artery. 

Anterior Facial Vain (Facial vdn). Its facial por- 

tion has been examined. Its cervical po^ti<^ receives 
tributaries corresponding to the branches .cervical' 

portion of the external maxillary artery and 'With ~ 
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the mmmon facial vein which opens into the internal 

jugular vein, * , ^ k 

The Occipital Artery arises from th * back part of the 
external carotid opposite the origin of the external maxift 
lary artery. It runs upwards and backwards along 
the lower border of the posterior belly of the digastric 
to reach the space „ between the transverse process of the 
atlas and the mastoid process of the temporal bone. Its 
further course in the scalp has been already examined; 
'The artery presents three stages in its course. The 
first stage lies in front of the sterno-eJeido-mastoid muscle. 
Here it crosses the internal carotid artery, internal jugular 
vein, the vagus and accessory nerves while the hypo- 
glossal nerve hooks round the vesSe) from behind forwards. 
The second stage lies i>ehind the sterno-cleido-mastoid, 
splenius capitis, longissinms capitis and digastric 
muscles. The third stage constitutes the portion which 
ramifies in the scalp (p. 223). The branches from the first 
stage are: (1) the sterno-cleido-mastoid branch which 
passes downwards and backwards and enters the sterno- 
cleido-mastoid muscle in company with the accessory 
nerve. (2) The meningeal branch which accompanies 
the internal jugular vein and enters the posterior fossa 
of the skull through the jugular foramen where it supplies 
the dura mater. 

The occipital vein usually joins the deep cervical and 
vertebral veins ; occasionally it opens into the internal 
jugular vein. 

The Posterior Auricular Artery arises from the external 
carotid artery above the posterior belly of the digastric. 
At first it is pjaced deeply and runs upwards and back- 
wards under cov r of the parotid gland, over the styloid 
process of the temporal hone and reaches the interval 
between the mastoid process and the cartilage of the 
•external car. Here its terminal branches have been 
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examined during the dissection of the scalp (p* 223)., 
Besides those terminal branches it gives off 
branche $ to the neighbouring muscles, (2) glandular 
branches to the parotid gland and (3) the stylomastoid 
artery which enters the stylomastoid foramen, supplies 
the ma^oid cells and the tympanic cavity and anasto- 
moses in the facial canal with the petrosal branch of the 
middle meningeal artery. 

The posterior auricular vein has been seen to unite 
with the posterior division of the posterior facial vein 
near the angle of the mandible to form the external jujpdar 
vein. 1 

The Ascending Pharyngeal Artery issues from the 
external carotid near its origin. It passes upwards 
between the internal carotid artery and the lateral wall 
of the pharynx. It will be examined again during the 
deep dissection of the neck. 

The Superficial Temporal Artery has been examined 
during the dissection of the face (p. 306). 

The Internal Maxillary Artery will be examined 
during the dissection of the infratemporal region. 

Cervical Plexus. During the dissection of the neck 
the student has met with the various branches of the 
cervical plexus. This plexus is formed by the anterior 
divisions of the upper four cervical nerves and lies between 
the sterno-cleido-mastoidcus in front and the scalenus 
medius behind. The anterior divisions of the second, 
third and fourth cervical nerves divide each into an 
ascending and a descending branch which unite with each 
other forming loops. The ascending branch of the second 
cervical nerve joins the undivided anterior division of the 
first cervical nerve above, while the descending branch 
of the fourth cervical nerve joins the fifth nerve below 
to enter into the formations of the brachial plexufc* 

, The cervical plexus consists of three loops ; the first loop 
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is formed by the first and second cervical nerves, tha> 
second l©8p by the second and third nerves ; and the' 
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Fig. 08. — Diagram of the 
cervical plextis (Qmning- 
ham). 

I, II, III, IV Anterior primary di- 
visions of the upper four cervical 
nerves. 

1. Hypoglossal nerve. 

2. # Thyreo-hyoid nerve. 

3. Desoendens hypoglosst. 

4. Ansa bypoglossl. 4 

5. Branches to recti. 

6 . Great auricular nerve. 

7 . Branch to eterno-cleido-mastotdeu®, 

8 . Small occipital nerve- 
* 9. Nervus cutaneus colli. 

10. Branches to levator scapulas. 


third loop by the third and fourth nerves. The branches 
of the cervical plexus may be classified as follows : — 

f Smaller occipital. 


Superficial 


Ascending 

Transverse 

Descending 


Great auricular. 

Nervus cutaneus colli. 
Anterior supraclavicular* 
Middle supraclavicular. 
Posterior supraclavi- 
cular. 


Deep 


\ Muscular. 

( Communicating, 


The superficial branches have been examined. 


* Muscular branches * — (1) The rectus capitis anterior, 
rectus capitis lateralis and longus capitis ate supplied 
frpra the loop formed by the first and second cervical 
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nerves. These twigs pass niedialwards Jb the 

muscles. (2) The stemo-cleido-mastoideus is shpplied 
from the second cervical nerve which communicates with 
the accessory nerve in the muscle, (3) The levator scapula*, 
scalenus medius, trapezius and longus colli are supplied 
from tl^e third and fourth cervical nerves. (4) The 
diaphragm is supplied by the phrenic nerve which should 
be studied in detail. 

The Phrenic Nerve arises chiefly from the fourth 
cervical nerve, but is joined also bv a filament from the 
third and another from the fifth cervical nerve. The 
nerve thus formed crosses the scalenus anterior muscle* 
obliquely from the lateral to the medial side and from 
above downwards to the root of the neck. In its course 
in the neck it is covered by the stemo-eleido-mastoideus, 
the inferior belly of the omohyoidcus, the transverse 
cervical and transverse scapular vessels and the sub 
davian vein. Finally it crosses the internal mammary 
artery to enter the thorax. Its course within the thorax 
has been described (p. 162). 

The communicating branches are : — -(1 ) The communi - 
cantos cervicalcs . These consist of two branches one from 
the second and the other from the third cervical nerve. 
These two branches unite to form the descend e ns eervi - 
calis which descends along the lateral side of the internal 
jugular vein and unites with the descendenx hypoglossi 
about the middle of the neck to form the ansa hypoglossi. 
(2) Communicating branches to the accessory nerve. - Tin* 
branch from the second cervical nerve which supplies 
the sterno-cleido-mastoid muscle communicates with 
the accessory nerve in the substance of the muscle. The 
branches from the third and fourth cervical nerves which 
supply the trapezius communicate with the accessory 
nerve underneath the muscle. (3) Communicating branches 
tdjhe vagus and hypoglossal nerves. — These proceed from 
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the lobp fdTined by the first and second eervieid 
to the base of the skull and will be examined at a latsl 
stage of dissection* (4) Grey mini communicantes* These 
come from the superior cervical ganglion of the sympathe- 
tic trunk to each of the upper four cervical nerves. 

The dissector should now proceed to exantine the 
thyreoid gland, the cervical portions of the trachea and 
the (esophagus. 

The Thyreoid Gland is a. ductless gland situated at 
the front and sides of the neck. ft consists of two 
lateral lobes joined across the* middle line by a narrow 
transverse band called the ixthmus. It is usually larger 
in the female than in the male. It is covered by the 
pretracheal layer of the fascia colli. Each lobe is conical 
iii shape with the apex above at the level of the junction^ 
ol* the lower with the middle third of tin* thyreoid c&rfcl^ 



Fig. 69.- -Dissection of 
t he middle line of the neck 
(Cunningham). 

A. Digantricus. 

B. Mylohyoidcua. 

0. Hyoid bone. 

IX Thyreo-hyotd mu«cle. 

K. Hyo -thyreoid membrane. 
b . Thyreoid cartilage. 

G. Middle crico -thyreoid ligament. 

H. Cricoid cartilage. 

1. Trachea, 

J. Isthmus of thyreoid gland. 

K. (Esophagus. 

L Crico -thyreoid muscle. 

M. Sternum. 

I. Superior laryngeal artery. 

2. Superior thyreoid vein. 

3. Middle thyreoid vein. 

4. luferior thyre^d «rt«^, 

5. Interior thyroid ydin. 
d. Becurrent nerve. 
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lage. The base is on a level with the fifthW siitfe|i #ach©al 
ring. Its lateral surface is convex and covered by the 
superior belly of the omohyoid, sterno-hyoid and sterno- 
thyreoid muscles. Its medial surface is concave being 
moulded over the trachea, the cricoid and thyreoid carti- 
lages. -Its posterior border lies in contact with the oeso- 
phagus and pharynx and usually overlaps the common 
, barotid artery. The anterior border is thinner than the 
posterior and extends along the middle line of the neck. 
The isthmus joins the lower parts of the anterior borders 
of the lobes ajul lies opposite the second, third and fourth 
rings of the trachea. From the upper part of the isthmus 
a third lobe, called the pyramidal lobe , is sometimes found 
projecting upwards as far as the hyoid bone. Its base 
is continuous with the isthmus. Its apex is attached 
to the hyoid hope by librous tissue or by a band of tbuscular 
fibres called the levator glanduhe thyreoidea\ The fibrous 
capsule of the thyreoid gland is derived from the fascia 
colli. 

Blood-vessels of the thyreoid gland , — The arteries 
•supplying the gland are the branches of the superior and 
inferior thyreoid arteries and occasionally the thyreoidea 
ima. These have been already examined. The veins arc 
{!) the superior thyreoid vein which opens into the internal 
jugular ; (2) the inferior thyreoid vein which joins its 
fellow of the opposite side to form a common trunk and 
ends in the left innominate vein ; and (8) th$ middle 
thyreoid vein which ends in the internal jugular. 

The PaTathyreoid Glands are small oval bodies of a 
reddish brown colour situated at the posterior borders 
of the lateral lobes of the thyreoid gland. They are 
usually four in number, two being connected wi$Jt each 
/lateral lobe, and lie under cover of the pretr$d|li^^|scia. 
Of these two, one is placed at the upper part 
Wider and the -other at its low6g ' 



Tr«h«a,— The thoracic portion of this tube. has Iwsto'* 
described (p. 197). The cervical portion extends from 
the cricoid cartilage to the upper border of the manubrium 
sterni. It is covered in front by the isthmus of the thy- 
reoid body, the inferior thyreoid veins, the thyreoidea 
ima artery (when present), the innominate artejy at the 
root of the neck* the stern o-hyoid and sterno-thyreoid 
muscles, the pretracheal layer of fascia colli and the con- 
necting branch between the anterior jugular veins of 
two sides. Behind it rests on the oesophagus. On either 
side are the common carotid artery, the lateral lobe of 
the thyreoid gland and the recurrent nerve (lying between 
it and the oesophagus). * 

The (Esophagus or Gullet is a muscular tube extending 
from the lower end of the pharynx to the stomach. Its 
thoracic portion has been described (p. 199). Its cervical 
portion begins at the level of the lower border of the cricoid 
cartilage. At its commencement it lie'*' in the middle 
line and then inclines to the left. The trachea lies in 
front of it, while behind it rests upon the pre vertebral 
muscles. Laterally it is in relation with the common 
carotid artery and the lateral lobe of the thyreoid gland 
{specially on the left side). 

TEMPORAL AND INFRATEMPORAL REGIONS. 

The dissection of these regions comprises an examina- 
tion of :-r- 

1. The masse ter, temporal, and exteruq^and internal 
pterygoid muscles. 

2. Internal maxillary artery and its branches, ptery- 
goid plexus of veins and internal maxillary vein. 

3. Mandibular nerve and its branches. 

The Masseter is quadrilateral in shape. It consists 
of twp i>ortions, superficial and deep. The superficial 

' 1 s! ' > . ’ H 
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portion arises from the louver border' of tlfe 
thirds of the zygomatic arch ; ttjps dtiip pOr$m wMbs> 
from the posterior third of the lowit border and the whtde 
length of the medial surface of the aromatic arch. Thr 
fibres of the superficial portion pass downwards and back- 
wards and those of the deep portion, pass downwards* 
and forwards. The muscle is inserted intb the lateral 
surface of the ramus and coronoid process of the mandible- 
The masseteric branch of the mandibular nerve enters 
the deep surface of the muscle to supply it and' will be 
seen when the muscle is reflected. 

The Temporal Fascia is a strong aponeurosis covering 
the temporal muscle. Above it is attached to the whole 
extent of the superior temporal line. This upper margin 
has been detached by the dissector when the skull cap 
was sawn. Below it divides into two layers which are 
attached to the lateral and medial lips of the upper border 
of the zygomatic arch. If the superficial layer of the 
temporal fascia is divided close to the zygomatic arch 
the zvgomatico-temporal branch of the superficial tempo- 
ral artery, the zvgomatieo-temporal branch of the maxil- 
lary nerve arid a small quantity of lat will he seen to lie 
between the two layers. From the deep surface of the 
fascia the superficial fibres of the temporal muscle take 
their origin. 

The temporal muscle should now lx* fully exposed- 
Divide the zygomatic arch first in front near its junction 
with the zygomatic hone and then behind -near the 
external acoustic meatus and turn the arch downward* 
with the inasseter attached to it, taking care of the mas- 
seteric vessels and nerve which cross the mandibular notch 
to enter the deep surface of the muscle. 

The Temporalis (Temporal muscle) arises from the, 
inferior temporal line and the entire extent of the temporal 
Ib^Mexcept that part of it which is formed by t^«3%oma- 
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tic totiu$) &ty& fkm the inner surface of the tempera! fascia- 
Its? ftbtees converge intq a strong tendon which is inserfced 
into the coronoid process and anterior border of the 
ramus of the mandible. It is supplied by the mandibular 
nerve. 

haw through the base of th<^ coronoid process in a 
direction downwards and forwards from* behind so that 
the insertion of the temporal muscle is included. Reflect 
it upwards with the temporal muscle, which' should be 
detached from the lower part of the temporal fossa. Next 
to obtain a good view of the* structures of the infra* 
temporal fossa remove a portion of the ramus of the 
mandible by sawing through the neck of the bone and by 
another cut just above the mandibular foramen (Fig. 70), 
While using the saw in the latter situation protect the 
soft parts on the medial aspect of the ramus by a piece 
of cloth inserted between the soft parts and the bone 
and pulled down as low as the mandibular foramen through 
which the inferior alveolar vessels ami nerves are enter* 
ing. This dissection brings into view the external and 
internal pterygoid muscles, the former passing horizon- 
tally forwards from the neck of the mandible and the 
latter passing vertically downwards on the medial aspect 
of the external pterygoid muscle. Taking the external 
pterygoid muscle as guide search for the vessels and nerves 
in this region. Thus along the upper border of the muscle 
look for the masseteric nerve entering the dec]) Surface 
of the masseter and the two deep temporal nerves enter- 
ing the temporal muscle. Along the lower fyqtder of the 
muscle look for the lingual and inferior alveolar nerves. 
Along the lateral surface of the muscle the internal maxil- 
lary artery passes upwards and forwards while the buc- 
cinator nerve $ uns downwards and forwards. 

The Pterygoideus Externus (External pterygoid 
musefe) arise by two heads, an upper and a lower. The 
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upper head arises from the infratemporal ridge and in ra- 
, temporal surface of the great wing of the sphenoid ; the 
Imver head arises from the lateral surface of the lateral 
pterygoid amina of JJie sphenoid* From this ori in 
the muscle passes horizontally backwards to be inserted 
into th$ depression on the anterior surface of the neck 
of the mandible arid into the anterior margin of the arti- 
cular disc of the temporo-mandibular articulation. It 
is supplied by the mandibular nerve. 



Fig, 70. — Dissection of the infratemporal region 
(Cunningham). w 


Jl. Temporalis, 

B. Pterygoideus extermis. 

C. Pterygoldeus Interims. 

1. External carotid artery. 
■2., Internal maxillary artery. 
%' Middle meningeal artery. 


i Superficial temporal artery. 

alveolar artery and 
'-*»***. ’ , , 


6. Mylo-kyoLd artery and nerve. 

7. Anterior deep temporal artery and 

nei^e. 

8. Buccinator artery and nerve. 

9. Posterior deep temporal artery 

and nerve. 

JO. Masseteric nerve. 

11. Auriculo -temporal nerve. 

12, Lingual nerve. 
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ThePterygoideus Internus (Internal 
arises (1) from the medial surface of the lateral pterygoid 
lamina, (2) from the grooved posterior surface of the 
pyramidal process of the palatine J^one, (3) from the lateral 
surface of the same process, and (4) from the tuberosity 
of the maxilla. The muscle passes downwards, back- 
wards and lateral wards to be inserted into the lower and 
back part of the medial surface of the ramus and angle 
of the mandible below the mandibular forariien. It is 
supplied by the mandibular nerve. 

The Internal Maxillary Artery is the larger terminal 
branch of the external carotid artery. It arises behind 
the neck of the mandible in the substance of the parotid 
gland and is usually divided into three portions. The 
first 'portion (mandibular part) proceeds forwards between 
the neck of the mandible and the spheno-mandibular 
ligament being placed along the lower border of the pterv- 
goideus externus. The second portion (pterygoid part) 
runs obliquely upwards and forwards on the superficial 
surface of* the pterygoid eus externus (sometimes on the 
deep surface of the muscle), being placed under cover 
of the temporal muscle. The third portion (pterygopalatine 
part) passes medial wards between the two heads of the 
p'erygoideus externus to enter the pterygo-palatinc fossa. 



Branches . 

From the 1st part From the 2 ml part 
1. Anterior tympa- 1. Hecf> temporal. 


hie. 

2. Deep auricular. 

3. Middle menin- 

geal. , 

4. Accessory menin- 
& geal. "u 

5. Inferior alveolar. 


Pterygoid. 

Masseteric. 

Buccinator, 


From the 3rd part 
1. Posterior supe- 
roir alveolar, 
8. Infraorbital, 

Si Descending pa- 
latine. 

'Artery' of the 
> pterygoid cahal 
5* laryngeal. 
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The temporo-mandibular joint should now be studied 
The condyle of the mandible should then be throwfi for- 
wards which will display fully all the branches the 
first part of the internal maxillary artery. 

The Temporo-mandibular Joint is a ginglvmus or 
hingfc-jopit. The parts entering into the formation of 
the joint are the articular tubercle (emincntia articularis) 
and the anterior portion of the glenoid fossa pf the temporal 
bone above and the condyle of the mandible below. The 
following are the ligaments of the joint : - 

(1) The articular capsule which is attached above 
around the mandibular fossa and to the articular tuber- 
cle, below to the neck of the mandible. 

(2) The temporo-mandibular ligament (external liga- 
ment) is attached above to the lateral surface of the 
zygomatic process of the temporal bone and to the 
tubercle at the root of the zygoma. The igament passes 
downwards and backwards to be attached below to the 
lateral aspect of the neck of the mandible. 

(8) The sphe no-mandibular ligament extends from 
the spina angularis of the sphenoid above to the lingula 
of the mandible below. It is in reality a thickened band 
derived from the process of the fa>cia colli which passes 
beneath the parotid gland. The internal maxillary 
vessels pass between it and the neck of the mandible. 

(4) The . stylo-mandibular ligament extends from the 
styloid process of the temporal bone to the angle and 
adjoining posterior border of the ramus of the mandible. 
It is also a, thickened band derived from the process of 
the fascia colli which passes beneath the parotid gland. . 

To expose the articular disc divide the capsule close 
, to the temporal bone. 

(5) The articular disc is an oval fibrocartilaginous 
plate interposed between the articular surfaces. Its 
upper surface is concave in front and convex behind to 
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fit respectively into the corresponding articular tubercle 
and glenoid fossa. Its lower surface is concave to Jit 
intp the convexity of the condyle of the. mandible. Its 
circumference is attached to the surrounding articular 
capsule. Its anterior border gives attachment to ’ the 
tendon of the pterygoideus externus. 

Synovial stratum . — There are two synovial strata : 
one lining the upper surface of the disc and the part of the 
articular capsule above it ; the other lines the lower surface 
of the articular disc and the part of the articular capsule 
below it. # 

Throw the condyle of the mandible forwards with the 
pterygoideus externus attached to it and examine i:he 
branches of the internal maxillary artery. 

The anterior tympanic artery passes upwards behind 
the temporo-mandibular joint and enters the tympanic 
cavity through the pctro-tympanic fissure (Glasserian 
fissure). It supplies the tympanic membrane and anastor 
moscs with the stylomastoid artery on its surface. 

The deep au) Uvular artery also passes upwards behind 
the temporo-mandibular joint and pierces the anterior 
wall of the external acoustic meatus to supply the skin 
lining it. 

The middle meningeal artery passes upwards along 
the medial surface of the external pterygoid muscle between 
the two roots of the auriculo-temporal nerve. It enters 
the cranial cavity through the foramen spinosum. Its 
course and branches in the cranial cavity have been 
examined (p 24-2). 

The accessory meningeal artery arises sometimes from 
the middle meningeal. It enters the cranial cavity 
through the' foramen ovale. Its distribution in the 
cranial cavity has been examined (p. 248). 

The inferior alveolar artery (inferior dental artery) 
passes downwards and forwards accompanied by the 
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inferior alveolar nerve and enters the mandibular fora^ 
men of the mandible. The exit of its mental branch through 
the mental foramen has been seen during the disseo 
tion of the face. Before entering the mandibular foramen 
it gives off two branches: (1) the lingual branch which 
descends with the lingual nerve and supplies the mucous 
membrane of the mouth ; (2) the mylohyoid artery which 
passes downwards and forwards in the mylohyoid groove 
with the nerve of the same name and ramifies on the 
superficial surface of the mylohyoid muscle. 

The deep temporal arteries are two in number, anterior 
and posterior, which ascend between the pericranium and 
the temporal muscle. They . supply the muscle and 
anastomose with the middle temporal artery. 

The pterygoid branches are given off to the external 
and internal pterygoid muscles. 

The masseteric artery crosses the mandibular notch 
with the nerve of the same name and enters the deep 
surface of the massetor muscle. 

The buccinator artery runs forwards with the buccina- 
tor nerve to the outer surface of the buccinator muscle. 
It supplies the muscle and anastomoses with the branches 
of the external maxillary artery. 

The posterior superior alveolar artery (posterior dental 
artery) is the only branch of the third part of the internal 
maxillary artery which can be examined now. It des- 
cends upon the infratemporal surface of the maxilla and 
divides into many minute branches ; some of which enter 
the alveolar canals to supply the lining of the maxillary 
sinus and the upper molar and premolar teeth ; while 
others are continued to supply the gums. 

The remaining branches of the third portion of the 
internal maxillary artery will be examined during the 
direction of the pterygo-palatine fossa. 

The Pterygoid Plexus of Veins and the Internal Maxillary 
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Vein. — Around the external pterygoid muscle is ^ 
plexus of veins called the pterygoid plexus into which 
the tributaries corresponding to the branches of the inters 
nal maxillary artery open. From this plexugbproceed^ 
a short venous trunk called the internal maxllmry vein 
which accompanies the first portion of the internal maxil- 
lary artery. Passing through the parotid gland it unites 
behind the neck of the mandible with the superficial 
temporal vein to form the posterior facial vein (temporo- 
maxillary vein). The pterygoid plexus communicates 
above with the cavernous sirups by emissary veins which 
pass through the foramen ovale, the foramen Vesalii 
and the foramen lacerum. In front it communicates 
with the anterior facial vein by the deep facial vein which 
proceeds forwards beneath the masseter muscle to 
join the anterior facial vein. It also communicates 
with the inferior ophthalmic vein in the orbit by a 
small branch which passes through the inferior oribital 
fissure. 

The Mandibular Nerva (Inferior maxillary nerve) 
is the largest of the three divisions of the trigeminal nerve. 
It differs from the other two divisions in containing both 
motor and sensory fibres. The motor root of the tri- 
geminal nerve comes out of the cranial cavity in company 
with the third division of the semilunar ganglion through 
the foramen ovale. They unite with each other either; 
inside the foramen or just after their exit from it to form 
the mandibular nerve. The mixed nerve trunk lies under 
cover of the external pterygoid muscle and immediately 
divides into an anterior and a posterior division* Prior 
to the division two branches viz., the nervus spinosus 
and the nerve to the pterygoideus intemus ate given off 
from the main trunk. 

The nervus spinosus (recurrent branch) enters the 
cranial ggvity through the foramen jspinosmn with the 
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middle meningeal artery. Its distribution has been 
•examined (p, 344). .. , . ‘^o-. > 

The nerve to, the pterygoideus internusi s a slenderbranch 
which pt^|es forwards to enter the deep surface of the 
internal pterygoid muscle. It supplies the motor toot 
to the otic ganglion. < 4 J 

The anterior division (nervus mastieatorius) of the 
mandibular nerve is the smaller of the two divisions. It 
contains motor and sensory fibres and divides into branches 
which supply , the muscles of mastication and the skin 
and mucous membrane ot^ the cheek. It gives off the 
following branches : — (1) masseteric, (2) deep temporal, 
(8) external pterygoid and (4) buccinator. 

The masseteric nerve passes above the pterygoideus 
externus and crosses the mandibular notch with the artery 
of the same name to enter the deep surface of the masseter. 

The deep temporal nerves are two in number, an anterior 
and a posterior. They run upwards above the pterygoi- 
deus externus to enter the* deep surface of the temporal 
muscle. 

The nerve to the pterygoideus externus enters the dee]) 
surface of the muscle to supply it. 

The buccinator nerve (long buccal nerve) sometimes 
arises in common with the preceding nerve, runs lateral- 
wards between the two heads of the external pterygoid 
muscle and then downwards under cover of the temporal 
muscle. Emerging from beneath the anterior border 
of the masseter it lies on the superficial surface of the 
buccinator and communicates with the buccal branches 
of the facial nerve forming the buccal plexus. Filaments 
from l he plexus supply the skin and the mucous membrane 
of the check, A temporal branch is given off from this 
nerve after its passage through the external pterygoid 
m^clc and enters the deep surface of the temporal 
muscle, 
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The posterior division of the mandibular nerve contains 
mainly sensory fibres but receives some fibres from the 
motor root also. It divides into three' branches (I) auri- 
culotemporal, (2) lingual and (3) inferior alveolaK 

The auriculo - temporal nerve arises by two- roots between 
which the middle meningeal artery passes. Jt runs 
backwards under cover of the pterygoideus externus to 
the neck of the mandible. It then proceeds upwards 
in company with the superficial temporal artery between 
the auricula and the condyle of the mandible under cover 
4 if the parotid gland. Crossing the posterior part of the 
zygomatic arch it reaches the temporal region where 
it has been studied (p. 224). Its branches are -( 1 ) cmn- 
municating branches. Two twigs from the otic gangfion ' 
join the two roots of the nerve ; the two filaments to the 
facial nerve pass forwards to join that nerve at the pos- 
terior border of the masseter muscle. (2) Articular 
branches , one or two twigs which enter the temporo- 
mandibular joint. (3) Parotid branches which supply 
the parotid gland. (4) Auricular branches which are 
usually lour in number : two of then) supply the skin of the 
external acoustic meatus by passing through the bony 
and cartilaginous jxirtions of the canal ; the other two 
filaments supply the skin of the upper and front pail 
of the auricula. (5) Temporal branches . These have 
been examined during the dissection of the scalp 
(p. 224). 

The lingual nerve is purely sensory and supplies the 
mucous membrane and papilla* of the anterior two- 
thirds of the tongue. It lies under cover of the external 
pterygoid muscle and is joined in this situation at an acute 
angle by the chorda tympani nerve. Emerging from the 
lower bordeqf of the muscle it lies in front of and medial 
to the inferior alveolar nerv e, runs downwards and forwards 
between the ramus of the mandible and the internal; 



«± ■ mA& AXD NECK >/ 

pterygoid muscle and reaches the submax ill ary region.. 
Its further course will be studied later om 

The inferior alveolar nerve (inferior dental nerve) is- 
the largest branch of the mandibular nerve. It is chiefly 
sensory but also contains sonic motor fibres. Emerg- 
ing front the lower border of the external pterygoid muscle 
beliind the lingual nen e, it runs downwards to enter the 
mandibular foramen in company with the inferior alveolar 
artery. The motor fibres contained in the inferior alveolar 
nerve leave it just before its entrance into the mandibular 
foramen as the mylohyoid nerve. This mylohyoid 
runs along the mylohyoid groove of the mandible iri'‘tljje 
Mibmaxiilarv triangle where it has been seen to suj^ify 
■ the mylohyoid muscle and the anterior bclh^of the digas- 
tric. Besides the mylohyoid branch the inferior alveolar 
ucrve gives off other branches inside the mandibular 
canal. To expose these branches remove the lateral wall 
of the mandibular canal bv a chisel. The branches given 
off within the canal are : (1 ) dental branches which supply 
the molar and premolar teeth, (2) incisive branch which 
supplies the canine and incisor teeth : (8) mental branch 

which emerges through the mental foramen and com- 
municates with the mandibular branch of the facia! nerve. 

The inferior alveolar artery in the mandibular canal 
is now exposed. It supplies' dental branches to each of- 
the molar and premolar teeth and divides into an incisor 
and a mental branch. The incisor branch supplies twigs 
to the canine and incisor teeth and passes forwards to the 
symphysis menti. The mental branch issues through 
the mental foramen and appears on the face where it has 
been examined. 

Chorda Tyjnpani Nerve*— A portion of this nerve 
in the infratemporal region is now seen. It issue's out 
of the petrous portion of the temporal lame through a 
V Blit at the medial end of the petrotympanic fissure (canal 



of Huguier). It k joined by a filament from the tifte 
ganglion and runs downwards and forwards under cover 
of the external pterygoid muscle to join the lingual nerve 
at a n acute angle, 

DEEP DISSECTION OF THE SUBMAX JLLARY 
REGION. 

The superficial dissection of the submaxillarv triangle 
has been finished (p. 820). For the deep dissection of 
this region the student should proceed to expose fully 
the mylohyoid muscle by reflecting the anterior belly of 
the digastric muscle from the mandible and hooking the 
submaxillary gland backwards. The submaxiUary lymph 
glands , usually four to six in number, which lie on the 
surface of the submaxillary gland arc to be removed., 
Clea# the surface of the mylohyoid by removing the cervi- 
cal portion of the external maxillary artery and the anterior 
facial vein. Note the mylohyoid nerve on the surface 
of the mylohyoid muscle and supplying it and the anterior 
belly of the digastric. 

The Mylohyoid Muscle arises from the mylohyoid line 
of the mandible. The posterior fibres are inserted into 
the anterior surface of the body of the hyoid bone. The 
anterior lihres pass downwards, forwards and medial- 
wards to be inserted into a fibrous raphe extending from 
the symphysis menti to the body of the hyoid bone. 
The muscles of both sides together form what is called the 
diaphragm of the month. It is supplied by the mylohyoid 
branch of the inferior alveolar nerve which runs along 
its surface. 

Divide Jthe mylohyoid muscle near its attachment to 
the mylohyoid line, taking care that the mucous membrane 
of the mouth is not injured and separate the muscle from 
its fellow of the <€fpposite side by a vertical out through 
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the median raphe. Reflect the muscle downwards. 
Next saw through the mandible a little lateral* tp the 
symphysis menti and hook the loose portion Of the mandi- 
ble upwards. This dissection brings into view the part* 
covered by the mylohyoid muscle , viz,, the submaxillarv 
(deep portion) and sublingual glands with their ducts, 
the stylohyoid ligament* the hyoglossus, styloglossus, 
geniohyoid and genioglossus jnuscles, the lingual artery 
and vein, lingual, hypoglossal and glossopharyngeal 
nerves, and the submaxillary ganglion. 

The Submaxillary Glapd consists of two portions, 
a superficial and a deep. The superficial portion lies 
against a fossa on the inner surface of the body of th 
mandible. The anterior belly of the digastric muscle 
lies in front of it, and the stylomandibular ligament 
separates it from the parotid gland behind. The external 
maxillary artery lies embedded in a groove at its pdbterior 
part. It is covered by the skin, superficial fascia, platysma 
and deep fascia and rests upon the under surface of the 
mylohyoid muscle. The deep portion of the gland is 
prolonged forwards above the j>ostcrior border of the 
mylohyoid muscle and lies on the under surface of the 
hyoglossus muscle. Above it is the lingual nerve with 
the submaxillary ganglion and below it is the hypoglossal 
nerve with its vena oomitans. 

The submaxillary dud (Wharton’s duct) is about two 
inches in length and arises from the deep portion of the 
gland. It proceeds forwards along he inferior surface 
of the hyoglossus muscle, the lingual nerve lying above 
and the hypoglossal nerve below it. Then it is crossed 
by the lingual nerve on the surface of the genioglossus 
muscle. Finally it passes between the last named muscle 
and the sublingual gland and opens on the summit of a 
papilla close to the frenulum linguae. 

The Sublingual Gland is shaped like an almond and 




Fig. 71 . — Dissection 
(Cunningham). 

A. Hyoid bone. 

B. Tongue. 

C. Styloid prooefrti. 

D. Symphysis meoti. 

E. Stylo -hyoid ligament. 

F. Stylo-pharyugeus. 

G. Stylo -gloesus. 

H. Hyogloaens. 
t. Genio-hyoid. 

J. Gento-glossus. 

K. Middle constrictor of pharynx. 


of the submaxitlarv region 


L. Deep portion of submaxlH&ry 

gland. 

M. Sublingual gland. 

N. Snbmaxillary duct. 

1. Lingual artery. 

2. The same, under ©dyer of the 

hyo-glossu8. 

3. Sublingual artery. 

4. Lingual nerve. 

f>. Submaxillary ganglion. 

Glosao-pharyngeal nerve, 

7. Hypoglossal nerve. 


is the smallest of the salivary glands. It li#s below the 
raised fold of the mucous membrane of the floor of the 
mouth, called the plica sublingualis. i Bel 04 y .it rests 
on the upper surface of the mylohyoid muscle. Laterally 
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it lies against a fossa on the inner surface of the body 
of the mandible close to the symphysis menti, Medially 
it is in relation with the genioglossus muscle ; the lingual 
nerve and the submaxillary duct separate it from the 
muscle. Behind it is in relation with the deep portion 
-of the sfibmaxillary gland. Its ducts (ducts of Rivini) 
are eight to ten in number. Some of them open into the 
submaxillary duct ; others open into the floor of the mouth 
on the plica sublingualis. 

The Hyoglossus is a qusyrlriiateral muscle which arises 
from the anterior surface of the body of the hyoid bone 
«u*d from the whole length of its greater cornu. Its fibres 
proceed upwards to be inserted into the side of the tongue 
medial to the insertion of the styloglossus with which its 
fibres decussate. It is supplied by the hypoglossal nerve. 

The Styloglossus arises from the anterior aspect of 
the terminal part of the styloid process and the upper 
part, of the stylohyoid ligament. It is inserted into 
the aide of the tongue as far forwards as its tip. It is 
supplied by the hypoglossal nerve. 

The Geniohyoideus arises from the inferior mental 
spine on the inner aspect of the symphysis menti and is 
inserted into the body of the hyoid bone just above the 
insertion of the mylohyoid muscle. It is supplied by the 
hypoglossal nerve. 

The Genioglossus is a fan-shaped muscle which 
arises from the superior mental spine behind the sym- 
physis of the mandible. It is inserted (1) into the under 
surface of* the tongue close to the middle line extending 
from -the tip to the base of the organ, (2) into the body 
of the hyoid bone above the insertion of the geniohyoid, 
and (8) into the wall of the pharynx blending with its 
middle Constrictor muscle. It is supplied by the hypo- 
glos&d^erve. 
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The Ungual Nerve has been traced to the point where 
it lies between the internal pterygoid muscle and the 
ramus of the mandible (p. 853), It then proceeds for- 
wards to the side of the tongue across the styloglossus 
and the hyoglossus and above the deep portion of the 
subiriiixilliiry gland. Further forwards it crosses 
the submaxillary duct and reaches the tip of the tongue 
being covered only by the mucous membrane. It gives 
off communicating branches to the submaxillary ganglion 
and to the hypoglossal nerve. The latter form two or 
three loops at the anterior border of the hyoglossus. 
The branches of distribution supply the mucous membrane 
of the mouth, the gums and the sublingual gland ; some 
branches go to supply the mucous membrane and the 
papillae over the ant.rior two-thirds of the tongue by 
piercing the substance of the organ. 

The Submaxillary Ganglion is a very small ganglion 
placed upon the hyoglossus muscle between the lingual 
nerve and the deep portion of the submaxillary gland. 
It is connected with the lingual nerve by two roots of 
which the posterior one carries to the ganglion secretory 
fibres (motor) from the chorda tympani branch of the 
facial nerve and sensory fibres from the lingual proper. 
The anterior root carries fibres from the ganglion to the 
lingual nerve for distribution to the sublingual gland. 
The sympathetic root of the ganglion is derived from the. 
plexus around the external maxillary artery. From 
the gan lion branches arc supplied to the submaxillary 
gland and its duct and to the mucous membrane of the 
mouth. 

Hypoglossal Nerve. In the present stage of the dis- 
section the nerve is seen to run forwards on the surface 
of the hyoglossus. It is then continued in the substance of 
the genioglossus as far as the tip of the tongue. In this 
situation it gives off branches to the styloglossus, hyo- 
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glossus, geniohyoid ; genioglok us and the intrinsic muscle, 
of the tongue. At the anterior border of the hyoglossus 
it communicates with the lingual nerve forming two Or 
three loops. A vein, called the vena comiimts hypaglmti* 
accompanies the hypoglossal nerve. It begins at the 
tip of the tongue and opens into the common facial iffite* 
or sometimes into the lingual veins. ♦ 

Reflect the hyoglossus muscle upwards by dividing 
its attachment to the hyoid bone. The second part of 
the lingual artery is exposed. 

Lingua! Ar tery. -The fin# part of the artery and. the 
'^nyoid branch given off from it has been studied. The 
second part of the artery is placed upon the middle cons- 
trictor of the pharynx and under cover of the hyoglossus 
and runs along the upper border of the greater cornu of 
the hyoid bone. Reaching the anterior border of the 
hyoglossus it ascends to the under surface of the tongue 
between the genioglossus and hyoglossus muscles. This 
constitutes the third part of the artery. The fourth part 
of the artery is its continuation forwards to the tip of 
the tongue along the lateral side of the genioglossus. 
This fourth portion is known as the arteria profunda 
lingua 1 . The branches given off from the second and third 
parts of the lingual artery are : (1) Kami dorsalis lingua * - 

These are two or three small branches which arise from 
the second part of the artery and ascend under cover of 
the hyoglossus to the hack pari of the dorsum of the 
tongue to supply its mucous membrane, the palatine 
tonsil and the soft palate. (2) The sublingual artery 
which arises from the second part of- the lingual near its 
termination under cover of the anterio border of the 
hyoglossus. It passes forwards and upwards upon the 
genioglossus which it supplies and ends in the sublingual 
gh&pd*. It sends a twig to anastomose with the artery 
of %©.,opposite side and also with the submental branch 
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of the external maxillary artery. (8) The artetiti profunda 
Ungtote (ranine artery) is the fourth or terminal portion 
of the lingual artery. It passes to the tip of the tongue 
with a tortuous course along with the lingual nerve. 

The Ungual veins are the veiue comitantes of the 
lingual artery. They terminate in the internal, jugular 
vein. 

The stylohyoid ligament extends from the tip of the 
styloid process to the lesser cornu of the hyoid bone. 
It may contain a piece of cartilage or may be partially 
ossified. • 

The Glossopharyngeal Nerve is seen in the present 
stage of dissection to emerge from beneath the stylopha- 
ryngeus muscle. Winding round that muscle it Curves 
forwards and passes under cover of the hyogiossus to be 
distributed to the mucous membrane of the fauces, the 
sides and dorsum of the tongue and the palatine tonsil. 

DEEP DISSECTION OF THE NECK. 

In this dissection the student has to examine ■ — 

(1) The stylopharyngeus and rectus capitis lateralis- 
muscles. 

(2) The internal carotid and ascending pharyngeal 
arteries ; the ascending palatine and tonsillar branches 
of the external maxillary artery and the internal jugular 
vein* 

(3) The cervical portion of the sympathetic trunk ; 
the glossopharyngeal, vagus, accessory and hypoglossal 
nerves and the first cervical nerve. 

Divide the posterior belly of the digastric and the 
stylohyoid muscle near their origin and reflect them 
forwards noting the nerve twigs supplying them. Divide 
the posterior and terminal branches of the external carotid 
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artery and reflect it. forwards ’ Clean the stylopharyngeuj$ 
muscle. 

The Stylopharyngeus arises rom the medial aspect 
of the root of the styloid process of the temporal bone 
.and passes downwards i nd forwards to the side of the 
pharynx* Its fibres pass between the superior and middle, 
constrictor muscles of the pharynx : some are lost in 
those muscles ; others are inserted into the poste^or 
border of the corresponding lamina of the thyreoid carti- 
lage. It is supplied by a twig from the glossopharyn- 
geal nerve. • 

Cut through the base of the styloid process and throw 
it forwards with the muscles attached. 

Internal Carotid Artery.— This vessel commences at 
the bifurcation of the common carotid and runs almost 
vertically upwards to enter the carotid canal in the petrous 
portion of the temporal bone. The portion that lies in 
the neck is called the first, or cervical portion . It has 
in front the skin, superficial fascia, the platysma, the 
sterno-cleido-mastoideus, the parotid gland, the stylo- 
pharyngcus, the stvlohyoideus and the posterior belly 
-of the digastrieus. It is crossed by the hypoglossal and 
glossopharyngeal nerves, the occipital and posterior 
auricular arteries. Behind it lies against the longus 
capitis and the sympathetic trunk. On its lateral 
. side is the internal jugular vein separated from it near 
the base of the skull by the glossopharyngeal, vagus, 
accessory and hypoglossal nerves. On its medial mle 
.are the pharynx, the palatine tonsil and the ascending 
pharyngeal artery. No branches are given off from the 
.cervical portion of this artery. 

The Ascending Pharyngeal Artery is a slender vessel 
which taking origin from the external carotid near its 
iCommeneernent runs vertically upwards between ?the 
internal carotid artery and the , wall of the ph^iix. 
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Reaching the base of the skull it divides into iriefeuge&f i; 
branches. It gives off : — (I) prevertebral branches which 
supply the prevertebral muscles and anastomose with 
the ascending cervical artery ; (2) pharyngeal branches 
which supply the constrictor muscles of the phaTynx; 
one of these enters the pharynx above the superior cons- 
trictor muscle to supply the soft palate and the palatine 
tonsil ; ($) meningeal branches which enter the cranial 
cavity through apertures at the b#se of the akull, viz., 
the jugular foramen, the foramen lacerum and the hypc*- 
glossal canal and supply the dul-amater. 

The ascending palatine artery arises from the external 
maxillary artery near its commencement. It ascends 
between the styloglossus and stylopharyngeus muscles 
and along the lateral wall of the pharynx to the base of 
the skull. It gives off two ^branches ; one of which pierces 
the superior constrictor of the pharynx and the other 
enters the pharynx along the upper border of the muscle 
to supply the soft palate and palatine tonsil. 

The tonsillar branch of the external maxillary artery 
ascends along the lateral wall of the pharynx and pierces 
the superior constrictor muscle to supply the palatine 
tonsil. 

The Internal Jugular Vein is the continuation of the 
transverse sinus, which leaves the cranial cavity through 
the posterior compartment of the jugular foramen. At 
its commencement it is joined by the inferior petrosal 
sinus outside the jugular foramen. Here it presents a 
dilatation called the superior bulb . Af first it lies upon 
the rectus capitis lateralis and behind the internal carotid 
artery ; the lower four cerebral nerves intervening between 
the artery and the vein. Then it descends bn the lateral 
side pf the artery up to the upper border of the thyreoid 
cartilage. Below that it lies to the lateral $ide of the 
common carotid artery. Throughout its whole course 
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in the nfeck it is contained within the carotid sheathwith 
the vagus nerve. Finally it unites with the subcja^&h 
vein to form the innominate vein behind the medial eritA 
of the clavicle. Before its termination it presents another 
dilatation called the inferior bulb . A pair of valves will 
be seen inside the vessel about an inch above its termina- 
tion. Many lymph glands are found both in front, of ahd 
behind the vein. These are the superior deep cervical 
lymph glands. 

- Tributaries.- -The internal jugular vein receives (1) the 
inferior petrosal sinus, (2) the common facial, and (8) 
lingual veins, (4-) the vena comitans n. hvpoglossi, 

(3) the pharyngeal, (6) the superior and middle thyreoid 
veins and (7) sometimes the occipital vein. The thoracic 
duct opens into the left internal jugular vein at its union 
with the left subclavian vein and the right lymphatic 
duet into the right internal jugular vein at its union with 
the right subclavian vein. 

The Cervical Portion of the Sympathetic Trunk con- 
sists of three ganglia linked together by intervening nerve 
cords and situated behind the carotid sheath. The 
ganglia are named superior, middle and inferior according 
to their situation. 

The Superior Cervical Ganglion lies behind the internal 
carotid artery and in front of the longus capitis opposite 
the second and third cervical vertebra 4 . It is fusiform 
in shape and about an inch in iength. It communicates 
with (1) the upper four cervical nerves bv grey rami 
communicantes. Hence it may be regarded as formed 
by the fusion of four ganglia corresponding to these four 
cervical nerves. It also communicates with (2) the petrous 
ganglion of the glosso-pharyngeal nerve, (8) the jugular 
ganglion and ganglion nodosum of the vagus nerve, and 

(4) the hypoglossal nerve. Its brandies of distribution 
are :-— (1) The internal carotid nerve which arises froth the 
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upperpart of the ganglion and accompanies the internal 
carotid artery to the carotid canal. (2) Tlie e&ferml 
carotid branches which are several filaments surrounding 
the external carotid artery and forming a plexus* From 
the plexus offsets are prolonged on the branches of the 
external carotid artery. (8) The laryngo-pharyngeal 
branches pass to the lateral wall of the pharynx and com- 
municate with the pharyngeal branches of the glosso- 
pharyngeal and vagus nerves forming the pharyngeal 
plexus. Some filaments join the superior laryog^il 
branch of the vagus. (4) The superior cardiac nerve 
arises from the superior cervical ganglion by two or more 
roots. It passes down the neck behind the common 
carotid artery and on the right side enters the thorax 
cither in front of or behind the right subclavian artery 
and terminates in the deep cardiac plexus. The left 
nerve, in the thorax, join's the superficial cardiac plexus. 
In the neck the superior cardiac nerve is joined by other 
filaments from (1) the sympathetic, (2) the external iaryn* 
geal, (8) the vagus, and (4) the recurrent nerve. 

The Middle Cervical Ganglion lies very close to the 
inferior thyreoid artery opposite the sixth cervical verte- 
bra. It gives off grey rami communicantes to the fifth 
and sixth cervical nerves. Hence it may be regarded 
as formed by the fusion of two ganglia corresponding to 
those two nerves. It gives off (1) thyreoid branches 
which accompany the* inferior thyreoid artery to the 
thyreoid gland and communicate with the external 
laryngeal and recurrent nerves. (2) The middle cardiac 
nerve which passes into the thorax cither in front of or 
behind the right subclavian artery on the right side and 
on the left -side between the left common carotid and 
subclavian arteries. It terminates in the deep cardiac 
plexus. 

Inferior Cervical Ganglion* — To display this ganglion 
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the subclavian artery is to \>e divided at the medial border 
of the, scalenus anterior and hooked medially. It lies 
between the transverse process of the seventh cervical 
vertebra and the neck of the first rib behind the verte- 
bral artery. It may be fused with the first thoracic 
ganglion. It gives off (1) communicating branches (grey 
rami tfbmmun icantes ) to the seventh and eighth cervical 
nerves. Hence it may be regarded as formed by the 
fusion of two ganglia corresponding to those two nerves. 
(2) Vascular branches which surround the subclavian artery 
to form a plexus around it and its branches. (3) The 
inferior cardiac nerve which joins the deep cardiac plexus. 
This ganglion is connected with the middle cervical 
ganglion by two or more filaments. One of these fila- 
ments passes in front of the subclavian artery and loops 
round it. This loop is called the ansa subdavia (ansa 
Vicussenii). 

Remove with a chisel, or with a seal pal ;(if the hone 
has been softened in weak acid solution) the ring of bom* 
which forms the medial boundary of the jugular foramen. 

The Glossopharyngeal Nerve leaves the skull through 
the central part of the jugular foramen and proceeds 
forwards between tin 4 internal jugular vein and the internal 
carotid artery. It then proceeds mediahvards and crosses 
the latter vessel superficially. Thence it passes beneath 
the styloid process and the stylopharyngeus and winds 
round that muscle. Its further course has been described 
(p. 361). 

While passing through the jugular foramen two ganglia 
are noticed in connection with this nerve, viz., an upper 
called the superior ganglion (jugular ganglion) and a 
lower called the petrous ganglion . From the petrous 
ganglion branches of communication arc given off (1) to 
the superior cervical ganglion of the sympathetic, (2) to 
the jugular ganglion of the vagus, and (3) to the auricular 
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branch of the vagus* (4) Another communicating brand* 
fe given off from the glossopharyngeal nerve below the 
petrous ganglion which pierces the posterior belly of the 
digastric to join the facial nerve after its exit from the 
cranial cavity. The branches of distribution of the 
glossopharyngeal nerve are: — (1) tympanic, (2) pharyn- 
geal, (8) nerve to the stylopharyngeus, (4) tonsillar, and 
(5) lingual. 

To trace the course of the tympanic nerve and other ner- 
ves which pass through the petrous portion of the temporal 
bone, a separate piece of the petrous bone with the nerves 
attached to it should be taken and immersed at first in 
spirit to harden the nerves and then in weak acid solution 
to soften the bony tissue. 

The tympanic nerve (Jacobson’s nerve) arises from the 
petrous ganglion and reaches the tympanic cavity through 
a bony canal which is situated in the ridge separating 
the jugular fossa from the carotid canal on the inferior 
surface of the petrous bone. Reaching the tympanic 
cavity it traverses its medial wall and lies in a groove 
on the surface of the promontory. Then it leaves the 
tympanic cavity at its anterior part and passes through 
a bony canal to enter the middle cranial fossa through 
a slit just lateral to the hiatus canalis facialis on the ante- 
rior surface of the petrous portion of the temporal bone. 
In this bony canal it is joined by a filament from the 
geniculate ganglion of the facial nerve and is then termed 
the lessen' superficial petrosal nerve . Its exit from the 
middle cranial fossa through the foramen ovale or through 
a slit between the sphenoid and the petrous bone has been 
seen (p. 244). After its exit from the* cranial cavity 
it ultimately ends in the otic ganglion which will be seen 
later on. In the tympanic cavity the tympanic nerve 
supplies the mucous membrane of the tympanum and of 
the auditory tube and the lining membrane of the mastoid 
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cells. It also gives off the superior and inferior carotico- 
tympanic branches which pass through the bony waH 
of the carotid canal to join the sympathetic plexus around 
the internal carotid artery. 

The pharyngeal branches are three or four filaments 
which unite with the pharyngeal branches of the vagus 
and with the laryngo-pharyngeal branches of the sym- 
pathetic trunk to form the pharyngeal plexus . Filaments 
from this plexus supply the muscles of the pharynx and 
its mucous membrane. — 

The nerve to the stylopharyngem has been already seer). 

The tonsillar branches supply the palatine tonsil, the 
soft palate and the fauces. 

The lingual (tranches supply the mucous membrane of 
the posterior third of the tongue; and he anterior surface 
of the epiglottis. 

The Vagus Nerve leaves the skull through the middle 
compartment of the jugular foramen. In the foramen 
it is contained in the same sheath of dura mater with the 
accessory nerve and separated from the glossopharyngeal 
which is enclosed in a separate sheath and lies in front. 
After its exit from the foramen the vagus nerve descends 
vertically within the carotid sheath and lies bet we^ the 
internal carotid artery and the internal jugular in 
the upper part of the neck ; and between the common 
carotid artery and the same vein in the low r er part. 
Within the carotid sheath it lies on a plane posterior to 
the artery and the vein. Finally it enters the thorax 
on the right side by crossing the first part, of the subcla- 
vian artery and on the left side by passing between the 
Jcft common carotid and left subclavian arteries. 

Two ganglia are seen in connection with the vagus 
nerve, viz., an upper or jugular ganglion (ganglion of the 
toot) and a lower or ganglion nodosum (ganglion of the 
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The jugular ganglion is placed in the jugular foramen, 
life gives off twigs which communicate with (h) the petrous 
ganglion of the glossopharyngeal nerve, (2) the accessory 
nerve, and (3) the superior cervical ganglion of the sym* 
pathetic. Two branches of distribution arise from' the 
jugular ganglion, viz., the meningeal branch and the 
auricular nerve. The meningeal branch passes lipvyards 
through the jugular foramen to supply the dura mater. 
The auricular nerve (Arnold's nerve) is joined by a filament 
from the petrous ganglion of the glossopharyngeal nerve 
and passes backwards along thejutcral surface of the inter- 
nal jugular vein to enter the mastoid canaliculus on the 
lateral wall of the jugular fossa. Then it passes through 
the substance of the petrous portion of the temporal bone 
and crosses the facial canal above the stylomastoid foramen 
where if gives off a twig to communicate with the facial 
nerve. It then reaches the surface of the skull by coming 
out through the tympanomastoid fissure between the 
mastoid process and the external acoustic meatus and, 
divides into two branches ; one of which communicates 
with the posterior auricular branch of the facial nerve 
and the other supplies the posterior aspect of the ear 
anchflta external acoustic meatus. 

TSUe ganglion nodosum is a cylindrical swelling about 
three-vfourths of an inch in length, developed upori the 
vagus nerve below the base of the skull. The cerebral 
portion of the accessory nerve joins it and branches of 
communication are given off from it to (1) the superior 
cervical ganglion of the sympathetic, (2) the loop between 
the first and second ren ienl nerves and (3) the hypoglossal 
nerve. The branches of distribution given off from the 
ganglion nodosum are two in. number, the pharyngeal 
branch and the sujx'rior laryngeal nerve.. The pharyn- 
geal branch passes downwards and forwards crossing the 
internal carotid artery and enters into the formation of the 
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pharyngeal plexus. This plexus is formed by the com- 
munication of the pharyngeal branches of the glossopharyn- 
geal, the vagus and the superior cervical ganglion of the 
sympathetic and supplies the muscles and mucous mem- 
brane of the pharynx. 

The superior laryngeal nerve after its origin from the 
ganglioh nodosum passes medial wards behind the inter- 
nal carotid artery and divides into the external and 
internal laryngeal nerves. The external laryngeal mire 
passes downwards beneath the sternothvreoid muscle 
and supplies the cricothyreoideus and the inferior cons- 
trictor of the pharynx. The internal laryngeal nerve 
pierces the thyreohyoid membrane in company with the 
superior laryngeal artery to supply the mucous membrane 
of the larynx. It supplies a line twig to the' superior 
cardiac branch of the sympathetic. 

The branches given off from the trunk of the vagus 
nerve in the neck a re the recurrent, nerve (on the right 
side only) and the superior cardiac nerves. 

The recurrent nerve (recurrent laryngeal nerve) on the 
right side arises from the vagus as it crosses the first part 
of the subclavian artery. It then passes upwards and 
medialwards behind the artery * by hooking round its 
lower border. Reaching the side of the trachea it proceeds 
along the groove between it and the oesophagus to the 
lower border of the inferioi constrictor of the pharynx. 
The origin of the recurrent nerve on the left side below 
the arch of the aorta and its course inside the thorax 
have been examined (p. 204). In the neck it ascends 
along the groove between the trachea and the msophagus 
like the rigid recurrent nerve. Both the nerves enter 
the larynx under cover of the lower border of the inferior 
constrictor of the pharynx to supply *dl the intrinsic muscles 
of the larynx except the cricothyreoideus. The branches 
given off from the recurrent nerve are some cardiac 
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branches to the deep cardiac plexiis and twigs to the trachea, 
•oesophagus and the inferior constrictor of the pharynx. 

The superior cardiac branches of the vagus are tw° 
in number, an upper and a lower, on each side* On the 
right side both the upper and lower branches enter the 
thorax to join the deep cardiac plexus. On the left side 
the upper one joins the deep cardiac plexus and the lower 
one, the superficial cardiac plexus. 

The Accessory Nerve (Spinal accessory nerve) consists 
of two portions, a cerebral and a spinal. In the jugular 
foramen the cerebral purtjon # unitcs with the spinal por- 
tion and is connected with the jugular ganglion of the 
vagus by one or two filaments. After its exit from the 
jugular foramen the cerebral portion leaves the accessory 
nerve to join the ganglion nodosum of the vagus. The 
accessory nerve (consisting of the spinal portion only) 
then passes backwards -and downwards usually in front 
of the internal jugular vein, pierces the stern o-cleido- 
mastoideus at its upper part, and supplies it. Its further 
course in the posterior triangle of the neck and its terinina* 
lion in the trapezius have been described (p. 294). 

Hypoglossal Nerve.- -The roots of the hypoglossal 
ner vfe after piercing the dura mater opposite the hypo- 
glosshl canal in two bundles unite to from a single trunk 
inside the canal. After its exit from the canal it is very 
deeply placed under cover of the internal jugular vein 
and the internal carotid artery. It then passes down- 
wards and forwards behind the ganglion nodosum of the 
vagus with which it is closely connected. Then it proceeds 
between the internal jugular vein and the internal 
carotid artery till it reaches the lower border of the poste- 
rior belly £>i' the digastric, and winding round the occipital 
artery, turns transversely forwards to cross the first part 
of the lingual artery. Its subsequent course has been 
described (p. 359). 
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It gives oft communicating 'branches to (1) the superior 
cervical ganglion of the sympathetic, (2) the ganglion 
nodosum of the vagus (sometimes this communication 
is so intimate that it appears as if the two nerves are 
united into one mass, (3) the first cervical nerve, (4) the 
pharyngeal plexus (while it hooks round the occipital 
artery), and (5) the 1 lingual nerve (near the anterior border 
of the hyoglossus). The branches of distribution are 
(1) meningeal, (2) desccndens hypoglossi, (3) thvroohyoid 
and (4) muscular. The meningeal branches are given off 
in the hypoglossal canal to supply the dura mater in the 
posterior fossa of the skull. The desccndens hypoglossi 
has been examined (p. 322). The thyreohyoid branch 
is a long slender twig which arises from the hypoglossal 
nerve near the hyoid hone and supplies the thvrrohyoid 
muscle. The muscular branches supply the extrinsic and 
intrinsic muscles of the tongue. 

The Rectus Capitis Lateralis arises from the upper 
surface of the tip of the transverse process of the atlas 
and is inserted into the undersurface of the jugular process 
of the occipital bone. It is supplied b\ a branch from 
the anterior division of the first cervical nerve. 

Divide the rectus capitis lateralis at its attachment 
to the transverse process of the atlas and reflect it upwards. 
The anterior division of the first cervical nerve will be 
seen to form a loop with the second cervical nerve. 

Suboccipital Nerve. The anterior division of the first 
cervical or suboccipital nerve passes forwards under 
cover of the vertebral artery and round the lateral 
surface of the superior articular process of the atlas. It 
appears in front at the medial side of the rectus capitis 
lateralis and descends in front of the transverse process 
of the atlas to form a loop with the ascending branch of the 
second cervical nerve. It supplies a t>vig to the rectus 
capitis lateralis and from the loop between it and the second 
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cervical nerve branches are given off to the rectus capitis 
anterior and longus capitis. It is also connected by 
communicating filaments with the vagus and hypoglossal 
nerves and with the superior cervical ganglion of the 
sympathetic. 

THE ? PREVERTEBIUL REGION. 


This dissection comprises an examination of (I) the 
muscles found in front of the vertebra?, viz., the longus 
colli and capitis and the rectus capitis anterior : (2) the 
vertebral artery with its companion vein. The pre ver- 
tebral layer of the deep fascia of the neck can be* fully 
examined now. An opportunity may be taken to examine 
the intertransverse muscles (p. 2G1) ami the anterior and 
posterior divisions of the* cervical nerves. 

l)ivid<* the common carotid artery, the internal jugular 
vein, and the vagus and the sympathetic trunk near 
the lirst rib and* reflect them all upwards. 

The prevertebral fascia is a process of the deep fascia 
of the neck given off from the layer which lines the deep 
surface of the sterno-eleido-mastoideus. It has been 
already noted that the pre vertebral layer assists ii> form- 
ing the posterior wall of the carotid sheath. It covers 
the prevertebral muscles and is continuous medially with 
the fascia of the opposite side behind the pharynx and 
the oesophagus. Above it is attached to the base of the 
skull and below is prolonged into the thorax in front of 
the longus colli. From the anterior aspect of this fascia 
another thin lamina is given off which passes medial to 
the carotid sheath to the surface of the constrictor muscles 
of the pharynx. This thin lamina is called the bucco- 
pharyngeal fascia. Thus a space is formed between the u 
buccopharyngeal fascia in front and the prevertebral 
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fascia behind which is filled with areolar tissue* Thi& 
space is called the retropharyngeal space and is continuous 
below with the posterior mediastinum of the thorax, but 
limited above at the base of the skull. The pre vertebral 
fascia is prolonged downwards and lateralwards over 
the scalene muscles into the posterior triangle of the 
neck, where it has been found to cover the brachial plexus 
and the subclavian vessels. 

Divide the trachea and the oesophagus near the first 
rib and draw them forwards till the pharynx is separated 
from the front of the cervical portion of the vertebral 
column as high as the base of the* skull. Next saw through 
the skull obliquely downwards and forwards close behind the 
mastoid process until the jugular foramen is reached. The 
whole breadth of the basilar process extending from one 
jugular foramen to the other and in front of the hypo- 
glossal canal should then be divided by means of a chisel 
so that the cutting edge of the chisel appears at the inter- 
val between the pre vertebral muscles behind and the 
pharynx in front. Finally the same saw cut is to be made 
on the other side of the skull to the back part of the jugular 
foramen. The base of the skull is now divided into two 
portions an anterior and a posterior. The anterior part 
of the skull has the pharynx attached to it and should 
be wrapped up with cloth and kept soaked in lotion for 
examination later on. The posterior part of the skull 
with the cervical portion of the vertebral column and the 
prevertebral muscles should now be examined. 

The Longus Colli extends from the third thoracic 
vertebra to the atlas and consists of three portions -a 
vertical portion, an upper oblique portion, and a lower 
oblique portion. The vertical portion , the largest of 
the three. arises from the ides of the first three thoracic 
and last two cervical vertebra? and is inserted into the 
bodies of the second, third and fourth cervical vertebra?. 
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The upper oblique portion arises from the anterior tuber* 
des of the transverse processes of the third, fourth and 
fifth cervical vertebrae and is inserted into the tubercle 
on the anterior arch of the atlas. The lower oblique por+ 
turn arises from the sides of the bodies of the upper two 
or three thoracic vertebra* and is inserted into thejanterior 
tubercles of the transverse processes of the fifth and sixth 
cervical vertebra?. v The longus colli is supplied by branches 
from the anterior divisions of the cervical nerves. 

The Longus Capitis (Rectus capitis anticus major) 
arises by tendinous slips from the anterior tubercles of the 
transverse processes of the third, fourth, fifth and sixth 
cervical vertebra? and is inserted into the inferior surface 
of the basilar portion of the occipital bone in front of the 
foramen magnum. It is supplied by branches from the 
anterior divisions of the first, second and third cervical 
nerves. 

The Rectus Capitis Anterior (Rectus capitis anticus 
minor) lies beneath the preceding muscle and arises fron 
the anterior surface of the root of the transverse process 
of the atlas. It is inserted into the basilar part of the 
occipital bone behind the insertion of the longus capitis. 
It is supplied by a twig from the loop between the first 
and second cervical nerves. 

The Vertebral Artery is usually divided into four 
parts. The first part extends from its origin from the 
subclavian artery to the point where it enters the fora- 
men in the transverse process of the sixth cefvical ver- 
tebra. This part of the vessel has been, traced. The 
artery then ascends through the foramina of the trans- 
verse processes of the remaining upper cervical vertebrae 
constituting its second part . The third part begins from 
its exit from the foramen transversarium of the atlas aud 
passes at first backwards and then medialwards around 
the lateral and posterior aspects of its superior articular 
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process io the groove on the lateral part of the posterior 
arch of the atlas. This part of the vessel has been examined 
during the dissection of the suboccipital triangle. The fourth 
part runs upwards and, piercing the dura mater, enters 
the cranial cavity through the foramen magnum and unites 
w T ith the artery of the opposite side at the lower border 
of the pons. The dissector should remember that the 
vertebral artery has been divided at the lower border 
of the foramen magnum during the removal of the brain. 
The union of the two vessels at the lower border of the 
pons will be noted when the brain will be studied. While 
passing through the foramina in the transverse processes 
of the upper six cervical vertebrae it is surrounded by 
a plexus derived from the sympathetic trunk and by the 
vertebral plexus of veins. The branches given off 
in the neck are: (1) muscular branches which supply the 
neighbouring muscles ; and (2) spinal branches which enter 
the vertebral canal through the intervertebral foramina. 

The Vertebral Vein is formed in the suboecipital region 
from several small veins both inside and outside the 
vertebral canal. It enters the foramen in the transverse 
process of the atlas, proceeds downwards through the 
foramina transversaria forming a plexus around the 
vertebral artery. This plexus terminates in a single 
vein which emerges from the transverse process of the 
-sixth cervical vertebra. Its subsequent course and 
termination in the innominate vein have been noted. 

The Intertransversarii extend between the trans- 
verse processes of the cervical vertebnr. The anterior 
intertra nsversc muscles pass* between the anterior tubercles 
of two contiguous vertebra* and the posterior between 
the posterior tubercles. 

Cervical Nerves.- The anterior divisions of these 
perves lie between the anterior and posterior intertams* 
verse muscles. The posterior divisions pass behind the 
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posterior intertrans verse muscles* 

ARTICULATIONS OF THE NECK* 

Cranio-vertebral Articulations* — These consist of (I) 
articulation between the occipital bone and £he atlas 
and (II) articulation between the occipital bone and the 
epistropheus. 

(I) The airiculationj t OQD^U^bpne and the 
atlas constitutes a pair of condyloid joints the condyles 
of the occipital bone articulating with the superior arti- 
cular processes of the atlas. The following are the liga- 
ments : — (l) The articular capsules which are loose and 
are attached to the margins of the condyles of the occi- 
pital bone and the superior articular processes of the 
atlas. Each is lined by a synovial stratum. (2) The 
anterior atl auto -occipital membrane which extends from 
the anterior margin of the foramen magnum to the upper 
margin of the anterior arch of the atlas. It is continuous 
laterally with the articular capsules and is strengthened 
in front in the middle line by the continuation upwards 
of the anterior longitudinal ligament. It extends between 
the tubercle in front of the anterior arch of the atlas and 
the basilar portion of the occipital bone. (.3) The pos- 
terior atlanto- occipital membrane which extends from the 
posterior margin of the foramen magnum to the upper 
margin of the posterior arch of the atlas. Behind 
the superior articular processes of the atlas it is deficient 
where an aperture exists for the entrance of the vertebral 
artery and the exit of the suboceipital nerve. 

(II) Articulation between the occipital bone and the 

epistropheus . — The ligaments connecting these 

bones are : (1) The membrana tectoria, (2) the two alar 
ligaments and (3) ligamentum apicis dentis. 

The membrana tectoria (occipito-axial ligament) is 
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Fig . 72. — Dissection from behind of the ligaments 
connecting the occipital bone, the atlas and the epistro- 
pheus with each other (Cunningham). 

1. Membrana teotoria. 7. Transverse ligament. 

2. Occipital bone. 8. Accessory atlanto-epistropheal. 

3. Ligamentum aplcis dentis. ligament. 

4. Alar ligament. 9. Lateral mass of atlas. 

5. Crus super! ns. 10. Atlanto-epistropheal joint. 

6. Crus inferius. 11. Body of epistropheus. 

contained inside the vertebral canal and may be regarded 
as the continuation upwards of the posterior longitudinal 
ligament of the vertebral column to the occipital bone. 
To fully expose this membrane the posterior arch of the 
atlas and the vertebral arch of the epistropheus should 
be divided behind the articular processes and hooked 
upwards. It is attached below by its narrow end to the 
posterior surface of the body of the epistropheus and above 
by its broad end to the groove on the basilar part of the 
oceipital bone in front of the foramen magnum. 

itefltect the membrana tectoria upwards by dividing 
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it At its attachemnt to the epistropheus. The transverse 
ligament which binds the dens tbthe anterior arch of the 
atlas together with its upper aird lower vertical limba 
arc now exposed* Divide the upper verticsd Umb which 
extends from the transverse ligament to the anterior 
margin of the foramen magnum. The $igamentui^ f apicis 
dentis and the alar ligaments are now exposed. ‘ . 

The alar ligament* (check ligaments) are attached 
below on either side of the summit of the dens, and pass 
upwards and laterahvards to be attached to the medial 
aspects of the condyles of the occipital bone. 

The ligamentmn apicis dentis extends from the summit 
of the dens to the anterior margin of the foramen magnum. 

The articulation between the atlas and the epistropheus 
comprises : (1) the articulation between the dens and the 
auterior arch of the atlas, which is a pivot joint ; and (2) the 
articulation between the inferior articular processes of 
the atlas and the superior articular processes of the epis- 
tropheus, which are arthrodial joints. The ligaments 
connecting these bones are : — 

(1) The c interior longitudinal ligament . It is the 
continuation upwards of the anterior longitudinal ligament 
of the vertebral column and extends from the anterior 
surface of the body of the epistropheus to the lower border 
of the anterior arch of the atlas. 

(2) The ligamenta flava correspond to the ligamenta 
(lava connecting the vertebral arches and connect the 
upper borders of the la mime of the epistropheus to the 
lower border of the posterior arch of the atlas. 

(8) The articular capsules are loose and surround 
the inferior articular processes of the atlas and the superior 
articular processes of the epistropheus. Each Is lined 
by a synovial stratum and strengthened by an accessory" 
ligament extending from the posterior aspect of the base 
of the dens to the {jostero-medial aspect of the lateral 
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mass of the atlas. 

(4) The transverse ligament of the atlas stretches 
across the ring of the atlas and is attached on either side 
to the medial aspect of the lateral mass of the bone. ' It 
holds the dens in contact with the anterior arch of the 
atlas. # 

Opposite the posterior surface of the dens a vertical 
limb, called the superior crus , passes upwards to the anterior 
margin of the foramen magnum and another vertical 
limb called the inferior crus passes downwards to the 
posterior surface of the body of the epistropheus. The 
superior erus has been already cut and reflected to expose 
the ligamentum apieis dentis. If the superior crus is 
replaced, the transverse ligament with its two vertical 
limbs will be seen to constitute what is called the liga- 
mentum eruciatuni atlantis. 

There is a synovial stratum between the anterior 
surface of the dens and the anterior arch of the atlas and 
another between the posterior surface of the dens and 
the transverse ligament. 

The articulations of the lower live cervical vertebra 
and the ligaments connecting them are the same as seen 
in the thoracic or lumbar region (p. 236). 

THE OHBTT. * 

Before commencing the dissection of the orbit, the 
student should first study the bony orbit, its roof, floor, 
medial and lateral walls, base, and apex. 

The following structures have to he examined in the 
dissection of the orbit. 

I. Muscles. — (1) The levator p&lpebra superioris, 
(2) the four recti muscles and (3) the two obliqui muscles. 

II. Vessels. — The ophthalmic artery and its branches 
.and the ophthalmic veins. 
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III- Nerves. (3) The oculomotor, trochlear, and 
abducent nerves ; (2) the three branches of the ophthalmic 
division of the trigeminal nerve ; (3) the zygomatic branch 
of the maxillary nerve ; and ( I*) the optic nerve. 

IV. The lacrimal gland. 

V. The fascia bulbi. 

The cavity of the orbit is to bo opened by removing 
the bone forming' its roof. The saw is to be applied 
through the frontal bone (1) at the medial end of the 
supraorbital margin and (2) at its articulation with the 
zygomatic bone. Then with a» chisel the saw cuts an* 
to be continued backwards so as to meet close in front 
of the optic foramen, the bony ring of the foramen being 
left intact. By a few gentle strokes of the hammer* the 
portion of bone included between these cuts is to be loosen- 
ed and tilted forwards. Any small projection of bone 
if left behind to interfere* with the dissection should be 
removed. The projecting anterior clinoid process should 
be taken away. And lastly during the dissection of the 
orbital cavity the rye ball should be hooked forwards 
and kept in this position. 

The periosteum covering the undersurface of the roof 
of the orbit is now exposed. It is loosely attached to. 
the walls of the orbit and continuous posteriorly with the 
dura mater inside the cranial cavity through the superior 
orbital fissure and the optic foramen.* In front it is 
continuous with the periosteum lining the exterior of the 
skull. Its connections with the orbital septum have 
been described (p. 312). 

The periosteum is to lx* divided antero-posteriorlv 
along the middle line and transversely close to the supra- 
orbital margin. Reflect the daps medially and laterally. 
After some fat has been removed the dissector will 
observe the lacrimkl gland at the lateral and front part 
of the orbit, the frontal nerve and the supraorbital artery 
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Fig. 73. — Dissection of the orbit (Ellis). 


A. Superior oblique. 

II. Levator palpebrtc and superior 
rectus reflected. 

C. Lateral rectus. 

D. Front portion of superior 

rectus. 

E. Lacrimal gland. 

1. Nasociliary nerve. 

2. Its infratroclilcar branch. 

3. Ciliary ganglion. 

4. Its short root* 


5. Its loug root. 

6. Branch of oculomotor nerve to 

inferior oblique muscle. 

7. Ciliary branches of nasociliary 

nerve. 

8. Upper division of oculomotor 

nerve. 

v). Abducent nerve. 

10. Oculomotor nerve outside the 
orbit. 


along the middle ling, the lacrimal nerve and artery on 
the lateral side, and the trochlear nerve on the medial 
side. The levator palpebne lies upon the superior rectus 
along the middle line and the superior oblique muscle 
on the inedial side. m 



The Lacrimal Gland has been partly described (p, S14). 
Its two portions superior and inferior, separated from 
each other by the expanded tendon of the levator 
palpebra; superioris can now be " fully examined. The 
superior lacrimal gland lies against the lacrimal fossa of 
the frontal bone. The inferior lacrimal gland lies against 
the back part of the upper eyelid below and in front of the 
superior portion of the gland. 

The Frontal Nerve is the largest of the three branches 
of the ophthalmic nerve. Entering the orbit through 
the superior orbital fissure, it /uns forwards between the 
levator palpebra: superioris and the periosteum and 
terminates about the middle of the orbit by dividing into 
two branches, the supratrochlear and the supraorbital.. 
The supratrochlear nave passes forwards and medialwards 
above the pulley of the superior oblique muscle and 
piercing the orbital septum emerges from the orbit at. 
its upper and medial angle (p. 224). The supraorbital 
nerve passes forwards and leaves the orbit through the 
the supraorbital notch (p. 224). 

The Lacrimal Nerve is placed on the lateral side of the 
frontal nerve and along the upper margin of the lateral 
rectus muscle and passes to the lacrimal gland, the deep 
surface of which it supplies. Passing beneath the lacri- 
mal gland it pierces the orbital septum and supplies, the 
skin of the upper eyelid. Near the lacrimal gland it 
gives a twig which passes downwards to communicate 
with the zygomatic branch of the maxillary nerve. 

The Trochlear Nerve enters the orbit through the 
superior orbital fissure and passing medialwards above 
the origin of the levator palpebra; superioris ends in the 
back part of the superior oblique' muscle on its super- 
ficial surface. 

Divide the frontal nerve and reflect its ends forwards 
and backwards. % 
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The Levator Palpebrse 1 Superiors arises from tliy 
undersurface of the roof of the orbit just above and in 
front of the optic foramen. It is pointed at its origin 
and widens in front into an expansion, the insertion of 
which has been described (p. 313). It is supplied by 
the superior division of the oculomotor nerve which 
enters its deep surface. 

The Superior Oblique arises from the uuper and medial 
margin of the optic foramen above anormedial to the 
origin of the preceding muscle. It passes forwards to- 
wards the upper and medial angle of the orbit and ends 
in a tendon which passes through a fibrocartilaginous 
ring, called the trochlea or policy, attached to the trochlear 
fossa of the frontal bone. It then suddenly changes 
its direction downwards, backwards and lateralwards 
under cover of the superior rectus and becomes inserted' 
into the sclera between the superior and lateral recti 
muscles. It is supplied by the trochlear nerve. Tlu 
trochlea is lined by a mucous sheath which facilitates 
the movement of the tendon inside it. 

Divide the levator palpcbra* superioris and reflect 
its ends forwards and backwards. The superior rectus 
muscle is seen. 

The Rectus Superior arises from that part of the 
fibrous ring which is attached to the upper margin of the 
optic foramen and is inserted into the sclera at its upper 
and anterior part about one fourth of an inch behind 
the selcro-comeal junction. It is supplied by a branch 
from the superior division of the oculomotor nerve which 
enters its deep surface. 

Divide the superior rectus about its middle and 
reflect the cut ends forwards and backwards. On remov- 
ing a quantity of fat the optic nerve is seen. The naso- 
ciliary; v nerve, the ophthalmic art^jfis r and the .guperior 
ophthalmic vein are to be followed m / they cross 
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nerve. At the back part of the orbit on the lateral side 
of the optic nerve look for the small ciliary ganglion. 
This ganglion will be reached if its long root coming from 
the nasociliary nerve or its short root coming from the 
branch of the inferior division of the oculomotor nerve 
supplying the inferior oblique muscle is traced. • 

The Nasociliary Nerve (Nasal nerve) enters the orbit 
between the heads of the rectus lateralis and crossing 
the optic nerve passes medial wards between the rectus 
medialis and superior oblique muscles to enter the anterior 
ethmoidal foramen, under the* name of the anterior eth- 
moidal nerve . Passing through this foramen it enters 
the cranial cavity and passes forwards along the lateral 
edge of the cribriform plate of the ethmoid bone under 
cover of the dura mater. It then enters the nasal cavity 
through a slit by the side of the crista galli and runs down- 
wards along the inner surface of the nasal bone. Here 
it gives off internal nasal branches to the mucous membrane 
of the nose. Finally it leaves the nasal fossa and appears 
on the face as the external nasal nerve between the lower 
border of the nasal bone and the lateral cartilage of the 
nose (p. 309). The following branches are given off 
from the nasociliary nerve: — (1) The long root of the 
ciliary ganglion which arises between the two heads of the 
rectus lateralis and passes along the lateral side of the optic 
nerve to join the postero-superior angle of the ciliary 
ganglion. Sometimes the sympathetic root from the 
cavernous plexus joins the long root. (2) The long ciliary 
nerves which are two or three in number and arise from 
the nasociliary as it crosses the optic nerve and proceed 
forwards to the eyeball where they pierce the back part 
of the sclera to supply the ciliary muscle, iris and cornea,. 
(8) The posterior ethmoidal nerve passes through the pos- 
terior ethmoidal foilpnen to supply the ethmoidal cells 
and'^fpe sphenoidal sinus. (4-) The infratrochlear nerve 
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arises from the nasodlkry just before it enters tile anterior 
ethmoidal foramen and passes beneath the superior 
oblique muscle and its trochlea. It then leaves the orbit 
and appears on the face (p. 809). Near the pulley it is 
joined by a filament from the supratrochlear nerve. 

The Ciliary Ganglion (Lenticular ganglion) is a minute 
reddish body of the size of a pin’s head and situated at 
the back part of the orbit between the^jrcctus lateralis 
and the optic nerve. It is quadrangular in shape. Like 
other cranial ganglia it has three roots which enter its- 
posterior border. The shdrt or motor root is thick and 
derived from the branch of the inferior division of the 
oculomotor nerv e which goes to supply the inferior oblique 
muscle. It joins the postero-inferior angle of the gang* 
lion. The long or sensory root is slender and joins the 
postero-superior angle of the ganglion. It is derived 
from the nasociliary nerve. The sympathetic root is 
derived from the cavernous plexus of the sympathetic and 
joins the ganglion below the sensory root ; sometimes 
it joins the sensory root. The branches of the lenticular 
ganglion are the short ciliary nerves which arise from the 
anterior border of the ganglion. They are six to ten in 
number and are arranged in two groups ; an upper group, 
running above the optic nerve and a lower group, below 
that nerve. They pierce the sclera around the optic nerve 
to supply the iris, cornea and the ciliary muscle. 

The Optic Nerve enters the orbit through the optic 
foramen and lies above and medial to the ophthalmic 
artery. It passes through the centre of the orbit 
surrounded by the recti muscles and pierces thi& back 
of the sclera a little to the medial side of its centre and 
expands into the retina inside the eyeball. , 

The Ophthalmic Artery arises from the internal carotid 
aftery on the medial side of the anterior clinoid process 
and enters the orbit through the optic foramen in com* 
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putty with the optic nerve lying immediately below and 
lateral to it. The vessel then crosses the optic nerve 
obliquely from its lateral to the medial side* mm $&&> 
wards along the medial wall of the orbit beneath the lower 
border of the superior oblique muscle and divides into two 
terminal branches, the frontal and dorsal nasal Arteries. 
Branches. — (1) The lacrimal artery arises near the optic 
foramen and passes forwards in company with the lacri- 
mal nerve to the lacrimal gland which it supplies as well 
as the conjunctiva. It gives off two lateral palpebral 
branches which run medial wards one in each eyelid near 
its free margin and form an arterial arch, arcus, farms, 
by anastomosing with the medial palpebral branches of 
the ophthalmic artery of the opposite side. It also gives 
off muscular brandies to the neighbouring muscles ; one 


1. Internal carotid artery. 

2. Ophthalmic artery. 

12 3.4. Posterior ciliary arteries. 

5. Arteria centralis retta*?» 

6. Muscular branches. 

7. Ophthalmic artery, 

8. Lacrimal artery. 

9. Posterior ethmoidal artery. 

10. Anterior ethmoidal artery* 

11. Supraorbital aitcry. 

12. Lateral palpebral arteries. 

13. Dorsal nasal artery. 

14. Medial palpebral arteries. 

15. Frontal artery. 

16. Lacrimal gland, 


Fig. 74 — Diagram of the ophthalmic artery and its 
branches (Buchanan). 
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or two zygomatic branches which emerge from the ' i&fcat 
through a foramen in its lateral wall and a recurrent 
branch which enters the cranial cavity through the lateral 
part of the superior orbital fissure to supply the duramater, 
{2) The arieria centralis retime is a very smifitll branch 
which pierces the undersurface of the optic nerve about 
half an inch behind the eyeball and . proceeds forwards 
to the retina in the substance of the nerve. (8) The 
muscular branches supply the muscles of the orbit. 
Some of them arise from the parent trunk while others 
are derived from its lacririial and supraorbital branches. 
These muscular branches give off the anterior ciliary 
arteries which form an arterial anastomosis beneath the 
conjunctiva and then pierce the sclera behind the 
sclerocorneal junction. (4) The posterior ciliary arteries 
arise by two trunks which subdivide into numerous 
branches. These branches pierce the sclera around the 
entrance of the optic nerve to supply the chorioid ami 
ciliary processes. Two of these branches are longer than 
the others and are called the long posterior ciliary arteries . 

(5) The supraorbital artery accompanies the nerve of the 
same name between the periosteum and the levator 
palpebne superioris and reaches the forehead through the 
supraorbital notch or .foramen (p. 223). In the orbit 
it gives off muscular branches to the neighbouring muscles. 

(6) The anterior ethmoidal artery accompanies the anterior 
ethmoidal nerve through the anterior ethmoidal foramen 
and supplies the anterior and middle ethmoidal cells and 
the frontal sinus. Inside the cranium it gives off an 
anterior meningeal branch (p. 242) which supplies the 
dura mater. In the nasal cavity it gives off nasal branches 
to supply the mucous membrane of the nose and appears 
on the side of the nose between the lower border of the 
nasal bone and the lateral nasal cartilage. (7) The 
posterior ethmoidal artery passes through the posterior 
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ethmoidal foramen, supplies the posterior ethmoidal 
cells and gives off some twigs which, passing through ttie 
apertures in the cribriform plate of the ethmoid, Supply 
the upper part of the nasal cavity. Inside the cranium 
it gives off a small meningeal branch. (8) The medial 
palpebral arteries are two m number, a superior and an 
inferior. They arise close to the pulley of the Superior 
oblique and run lateral wards, one in each eyelid, near 
its free margin to anastomose with the lateral palpebral 
tranches already described. (9) The frontal artery is one 
of the terminal branches and # accompanies the supra- 
trochlear nerve (p. 222). (10) The dorsal nasal artery is the 
other terminal branch. It leaves the orbit at its medial 
angle to supply the outer surface of the root of the ‘nose 
and anastomose with the angular artery. 

The Ophthalmic Veins are two in number, superior 
and inferior. The superior ophthalmic rein receives 
tributaries corresponding to the branches of the ophthal- 
mic artery. It begins at the medial angle of the orbit 
as the nasofrontal vein which communicates with the 
angular vein. It accompanies the ophthalmic artery 
receiving tributaries corresponding to the branches of 
the artery, passes backwards between the two heads 
of the rectus lateralis and opens into the eavernous sinus. 
Before its termination it is usually joined by the inferior 
ophthalmic vein. The inferior ophthalmic vein is formed 
at the front part of the floor of the orbit by some minute 
veins. It runs backwards below’ the eyeball arid the 
optic nerve and receiving some tributaries divides into 
two branches. One of these communicates with the 
pterygoid venous plexus through the inferior orbital fissure 
and the other joins the superior ophthalmic vein before 
it opens into the cavernous ^inus. 

Recti and the Common Fibrous Ring. — A fibrous or 
tendinous ring surrounds the optic foramen ivhich is the 
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common origih of the Mtr recti muscles. This ringls 
attached to the upper, medial and lower margins of tfie 
optic forameh. From the lower margin it passes lateral- 
wards bridging Over the media! end of the superior orbital 
fissure and becomes attached to the tubercle on the margin 
of the great wing of the sphenoid forming the lower 
boundary of the fissure. From this tubercle the band 
passes to the upper and lateral parts of the optic foramen, 
thus completing the ring. The rectus superior has been, 
examined. The rectus mcdialis arises from tjie part of the 
fibrous ring on the medial, margin of the optic foramen. 
The rectus inferior arises from the part of the fibrous ring 
which extends along the lower margin of the optic foramen. 
The rectus lateralis arises by two heads, a superior and an 
inferior. The superior head arises from the lateral part 
of the fibrous ring above the optic foramen. The inferior 
head arises from the lateral part of the fibrous ring below 
the optic foramen and the tubercle on the great wing 
of the sphenoid bone which bounds the superior orbital 
fissure below. Between these two heads the superior 
and inferior divisions of the oculomotor nerve, the naso- 
ciliary nerve, the abducent nerve and *the ophthalmic 
veins pass. Each rectus muscle is inserted by a membra- 
nous tendon into the sclera on the corresponding side 
of the eyeball about one fourth of an inch behind the 
sclerocorneal junction. The rectus lateralis is supplied 
by the abducent nerve which enters its ocular surface ; 
the medial and inferior recti arc supplied by the inferior 
division of the oculomotor nerve. 


The Abducent Nerve passes between the two heads 
of the rectus lateralis and enters the ocular surface of the 
muscle to supply it. 

The Oculomotor Nerve breaks up into a superior and 
am inferior division before entering the superior orbital 



These two divisions then enter the mbit through 




that Assure between the two heads <rf the rectus 
Tike superior division has been seen to pass abovcthe 
optic nerve and supply, the levator palpebrae superior^ 
and superior rectus muscles. The infeHor division breaks 
up into three branches for the supply of the rectus medialis, 
.the, rectus inferior and obliquus inferior. The nerve 
to the last named muscle is long arid gives off the short 
or motor root to. the ciliary ganglion. Jt passes forwards 
between the rectus inferior and the rectus lateralis to 
enter the posterior border of the inferior oblique muscle. 

To expose the inferior oblique muscle divide the 
conjunctiva at the inferior fornix and clean the muscle 
at the anterior part of the floor of the orbit. 

The Inferior Oblique Muscle arises from a depression 
on the orbital surface of the maxilla just lateral to the 
aperture for the nasolacrimal duct. It passes lateral- 
wards, backwards and upwards at first between the 
inferior rectus and the floor of the orbit, and then between 
the eyeball and rectus lateralis to be inserted into the 
lateral aspect of the sclera between the lateral and superior 
recti. It is supplied by the inferior division of the oculo- 
motor nerve. . 

The Fascia Bulbi (capsule of Tenon) is a membrane 
which covers the sclera from the optic nerve behind to 
the sclerocorneal junction in front. Its inner surface is 
smooth and is separated from the sclera by periscleral 
lymph space containing loose areolar tissue. Its external 
surface is covered by the fatty tissue of the orbit. Poste- 
riorly it is pierced by the ciliary vessels and nerves and 
by the optic nerve with the sheath oi which Jt is continu- 
ous. Anteriorly it is blended with the ocular conjunc- 
tiva near ^the margin of the cornea. It is perforated by 
the tendons of the ocular muscles which are inserted into 
the sclera and is prolonged backwards on them ns tubular 
sheaths. The fascia bulbi is strengthened at its lower 
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part % the ^wpemory ligament (Lockwood) which 
stretches across the orbit being attached medially to the 
l&crimal bone and laterally to the zygomatic bone* The 
tubular sheaths on ^the medial and lateral recti are attached 
by processes, called check ligaments, to the lacrimal and 
zygomatic bones respectively. ,* 

* ' v . ' 

MOUTH, PHARYNX AND PALATE* 

The Mouth consists of an outer portion called the 
vestibule and an inner portion called the cavity proper 
of the mouth. The vestibule of the mouth is a slit-like 
space bounded in front by the lips and cheeks and behind 
by the gums and teeth. In front it presents the orifice of 
the mouth and the parotid ducts open into it posteriorly. 
It communicates with the cavity of the mouth proper, 
behind the last molar teeth. The cavity proper of the 
mouth is bounded in front and laterally by the teeth and 
gums covering the alveolar arches. Behind it leads to 
the pharynx through the isthmus of the fauces. Its 
floor is formed by the tongue and the mucous membrane 
extending from the organ to the inner aspect of the man- 
dible. Its roof is formed by the hard and soft palates. 
The ducts of the submax illary and sublingual glands open 
into it. 

The Lips (Labia oris) arc lined externally by skin and 
internally by mucous membrane and enclosed between 
them are the orbicularis oris with the facial muscles 
converging into it, the labial glands and vessels. The 
fold of the mucous membrane in the middle line connec- 
ting the inner aspect of each lip with the gum covering the 
corresponding alveolar arch is* called the frenulum labiL 

The Cheeks (bucca?) are lifted externally by skin and 
internally by the mucous membrane of the mouth and 
betw een them are enclosed muscles (chiefly the buccinator), 
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br$tndt^ptthe facial artery and nerve, and buccal giatid$» 
The Gtttns cover the alveolar processes and surround 
the necks of the teeth. They are cpmposed of dense 
fibrous tissue covered by mucous membrane 

The Teeth are thirty two In number, sixteen in ,c|ch 
jaw, viz., four incisors, two canines, four premolars or * 
bicuspids and six molars. Each tooth consists of (l^lEhe 
crown, the portion .projecting above the level of the 
gum ; (2) the neck, the part surrounded by tfye gum ;an$ 
(8) the root, the portion embedded within the alveolus. 

The Isthmus of the Fauces, is the opening by which 
the cavity of the mouth communicates with the pharynx. 
It is bounded above by the soft palate, below by the # dor- 
sum of the tongue and on either side by an arched fold 
of mucous membrane called* the glossopalatine arch. 
The glossopalatine arch (anterior pillar of the fauces) is 
formed by the glossopalatirius covered by mucous, 
membrane and extends from the soft palate downwards, 
lateral wards and forwards to the side of the tongue. 

The Pharynx is a musculo -membranous tube, about 
five inches in length, extending from the base of the 
skull to the body of the sixth cervical vertebra. Its 
greatest breadth is opposite the hyoid bone ; its narrowest 
portion is opposite the cricoid cartilage where it becomes 
continuous with' the oesophagus. Above it is attached 
to the base of the skull ; behind it is connected by loose 
areolar tissue with the pre vertebral fascia. In front 
the pharynx is deficient where it communicates with the 
nasal cavities, the mouth and the larynx, and is limited 
by its attachment on either side from above downwards 
to the medial pterygoid lamina, the pterygomandibular , 
raphe, the haandible, the tongue, the hyoid bone, and the 
thyreoid and cricoid cartilages. Laterally it is in rela- 
tion with the styloid process and the muscles attached^* 

it, and the great vessels and nerves of the neck . ^ , 

% , ,i ■_ 
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Distend ifie wall of the pharynx by stuffing lit with 
tow. K ' ' /; . , - , ^ \ ■ 

Structure &f the, pharyw.^-The wall of the pharynx 
is composed of the following layers from without inwards : 
(I) buccopharyngeal fascia, pharyngeal vefious plexus, 
* (8) muscular layer, (4) fibrous layer or pharyngeal aponeu- 
rosis, and (5) mucous membrane. 

The buccopharyngeal fascia covers the pharynx and the 
buccinator and has been described (p. 878). The pharyn- 
geal venous plexus is formed by a number of small veins 
ramifying and joining witfy each other upon the muscular 
wall of the pharynx. This plexus terminates in two or 
more pharyngeal veins which open into the internal 
jugular vein. The muscular layer is composed of the 
three constrictor muscles and the. stylopharyngeus, 
pharyngopalatinus and salpingopharyngeus muscles. 

Clean the surfaces' of the constrictor muscles by re- 
moving the remains of the buccopharyngeal fascia and the 
pharyngeal plexuses of veins and nerves. 

The Constrictor Muscles of the pharynx are three in 
number, superior, middle and inferior. 

The inferior comtrictor muscle arises (1) from the side 
of the cricoid cartilage, (2) from the inferior cornu and 
oblique line of the' thyreoid cartilage, and (8) from the 
surface of the cartilage behind the oblique line. The 
fibres from these origins pass in an arched manner back- 
wards and medialwards and become inserted into the 
postero-median raphe of the pharynx. The lower fibres 
are horizontal and continuous with the circular fibres of 
the (esophagus. The upper fibres are oblique and 
-overlap the lower part of the middle constrictor. 
The internal laryngeal nerve lies near the upper 
border and the recurrent nerve near the lower 
border of the muscle prior to their entrance into the 
vl arynx. % 
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Fig. 75. — Side view of the pharynx (from Ssppey)* 


1. Auditory tube. 

2. Lateral pterygoid lamina. 

3. Lett styloid process 

4. Tensor veil palatini. 

5. Superior constrictor. 

G. Levator veil palatini. 

7. Stylopharyngeue, upper part. 

8. Right styloid process. 

9. Stylohyoid muscle. 

10. Parotid duct, 

1. Middle constrictor. 

12. Pterygomandibular raphe. 

3. Internal pterygoid muscle. 


14. Buccinator mutt So. 

15. Stylopharyngesw. lower part. 

16. Styloglossus. 

17. Inferior constrictor. 

18. Hyoglossus. V 

19. Hyofchyreold membrane. 

90. Mylohyoid muscle. 

21. Thyreoid cartilage. 

22. Hyoid bone. 

23. Cricothyreold muscle. 

24. Trachea. 

25. (Esophagus. 


The middle - constrictor muscle is triangular in shape 
and arises by its narrow end (1) from the upper border 
of the greater cornu of the hyoid bone, (2) from the lesser 
cornu, and (8) from the lower end of the stylohyoid liga- 
ment, The fibres diverge backwards and medialwards 
in a fan-shaped manner and become inserted into the 


HE Alt AND NECK 


JIM 

postero-median raphe. The lower fibres are overlapped 
by the inferior constrictor and the upper fibres overlap 
the superior constrictor muscle. * 

The superior constrictor muscle is quadrilateral ip 
shape and arises (1) from the lower third of the posterior 
border of the medial pterygoid lamina and its hamulus, 
(2) from the pterygomandibular raphe, (3) from the 
posterior end of the mylohyoid line of the mandible* and 
(4) from the side of the tongue. The fibres arch back- 
wards and inedialwards and are inserted into the pos- 
teromedian raphe — the highest fibres being attached to 
the pharyngeal spine on the basilar portion of the occi- 
pital bone. The upper border of the muscle is concave 
and does not reach the base of the cranium ; the gap 
(sinus of Morgagni) is filled up hy the pharyngobasilar 
fascia and transmits the levator veli palatini and the 
auditory tube. The lower border of the muscle is over- 
lapped by the middle constrictor and between the two 
muscles in this situation, the stylopharyngeus proceeds to 
its insertion. 

The constrictor muscles are supplied by the pharyngeal 
plexus of nerves, the inferior constrictor' receiving addi- 
tional branches from the external laryngeal and recurrent 
nerves. 

The pharvngopalatinus and the salpingopharyngeus 
will be studied later on. 

The Pharyngeal Aponeurosis forms the fibrous layer of 
the wall of the pharynx lying between the muscular layer 
and the muepus* membrane. At the upper part of the 
pharynx between the concave upper margin of the 
superior constrictor and the base of the cranium >vhcre 
the muscle fibres are deficient it is thick and strong and 
is called the pharyngobasilar fascia, which is attached 
above to the basilar portion of the occipital bone and the 
petrous portion of the temporal bom". As it descends 



It gradually diminished in thickness and is 'wtacf* thin at 
the lower part, \ * 

Lay oj>en the pharynx by a ^rtietf toision in the 
middle line alopg its posterior wall and then divide it 
trahsversely near its attachment to the base of the skull. 

The student should note that the pharynx # may be 
Subdivided from above downwards into three portions ; 
{!*) the nasal portion lying above the level of the soft 
palate, (2) the oral portion lying below the level of the 
soft palate between it and the hyoid bone, and (8) the 
laryngeal portion from the level of the hyoid bone to that 
of the cricoid cartilage. The mucous membrane lining 
these three portions should now be studied. 

The Nasal Portion (nasopharynx) is the uppermost 
part of the pharynx and communicates in front with the 
nasal cavities by the cho^me. On the lateral wall at the 
lower and back part of the choanae is seen on either side 
the ostium pharyngeum or pharyngeal opening of the 
auditory tube. This opening is bounded behind bv an 
elevation called the torus tubarius (Eustachian cushion ]u 
From the lower part of the torus an elevated fold of mucous 
membrane called the salpingopharyngeal fold descends 
vertically along the lateral wall of the pharynx. This 
prominence is caused by the salpingopharyngeus muscle 
covered by mucous membrane. Behind the torus is a 
depression called the pharyngeal recess (fossa of Rosen- 
muller). The mucous membrane of the posterior wall 
presents a collection of lymphoid tissue called the pharyn- 
geal tonsil. The roof is formed by the basilar portion of 
the occipital bone and the basisphenoid covered by 
mucous membrane, and the floor by the tipper surface 
of the soft palate. 

The Oral Portion communicates in front with the cavity 
of the mouth through the isthmus of the fauces. On its 
lateral wall behind the glossopalatine arch ir sfeen on either 
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Fig. 76.— Pharynx laid open from behind (Sappev). 


A. Styloid process. 

B. Occipital bone. 

C. Septum nasi. 

D. Middle nasal ooncha. 

E. Inferior nasal concha. 

F. Soft palate. 

G. Choana. 

H. Auditory tube. 


I. Uvula. * 

J. Palatine tonsil. 

K. Epiglottis. 

L. Back ol tongue. 

M. Tip of arytcenoid cartilage, 

N. Back of cricoid cartilage. 

O. (Esophagus. 

P. Aryepiglottie fold. 


side another arched fold called the pharyngopalat i ne arch 
{posterior pillar of the fauces). It extends from the soft 
palate downwards, lateralwards and backwards to the 
lateral wall of the pharynx and is caused by the phuryngo- 
palatinus muscle covered by mucous membrane. Between 
tlie glossopalatine arch in front and the pfaaryfagopala- 
tine arch behind is a triangular depression at the tower 
& called the sinus tmsiUaris which lodges the palatine 
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tonsil, Tlie upper part of the sinus tonsillaris nfeove the 

level of the palatine tonsil i$: : eaUed' 

fossa* “ ? • .*«*.,/• . i*: ^ >*5, ' *' 

The Laryngeal Portion erf tb£ ^a^iisfe^pj^sents in its 
anterior wall the superior ^eittiie 4f:^he larynx. This 
aperture is triangular in shap& m§* ffe$ base is* formed 
by the upper border of the epiglottis an^ the sides by two 
folds of mucous merfibrane called the aiyejpiglottic folds 
which extend from the lateral margins of the epiglottis 
to the arytenoid cartilages. On the lateral side of each 
aryepiglottic fold is a recess Called the sinus piriformis 
which is bounded laterally by the thyreoid cartilage and 
the hyothyreoid membrane. 

The Soft Palate is a musculomem bra nous partition 
which intervenes between the cavity of the mouth and the 
nasal part of the pharynx.. It consists of a fold of mucous 
membrane, between the two layers of which are enclosed 
a number of muscles, an aponeurosis, vessels, nerves and 
mucous glands. Its anterior margin is attached to the 
posterior border of the hard palate. Its posterior margin 
is free and from the centre of it hangs a conical projection 
called the uvula. Laterally it is blended with the sides 
of the pharynx. Its upper surface is convex and is conti- 
nuous with the floor of the nasal cavities ; its under sur- 
face is concave and is continuous with the roof of the 
mouth. 

To dissect the muscles the soft palate should be made 
tense by means of hooks and the mucous membrane from 
its upper and lower surfaces is to be removed. The 
muscles are the musculus uvulae, the levator veli palatini, 
the tensor veli palatini, the glossopalatinus and the 
pharyngopaiatinus. 

The Museitius Uvulas (Azygos uvulae) arises' from the 
posterior nasal spine of the palatine bone and is inserted 
after uniting with its fellow of the opposite Side into the 
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submucams tissue of the uvula. 

The Levator VeU Palatini (Levator palatl) arises (I) 
from the rough area on the under surface of the petrous 
bone and (2) from the medial lamina of the cartilage of 
the auditory tube. It passes downwards and forwards, 
pierces # the pharyngobasilar fascia close to the upper 
border of the superior constrictor muscle and is inserted 
into the soft palate and into the palatine aponeurosis. 
The posterior fibres of the muscle are continuous with the 
corresponding fibres of the opposite side across the midlde 
line. • 

The Tensor Veli Palatini (Tensor palatl) arises (1) from 
the scaphoid fossa at the base of the medial pterygoid 
lamina, (2) from the medial aspect of the spina angularis, 
and (3) from the lateral lamina of the cartilage of the 
auditory tube. It passes vertically downwards along 
the lateral surface of the medial pterygoid lamina and 
ends in a tendon which passes horizontally medialwards 
hooking round the pterygoid hamulus. The tendon 
then expands and is inserted into (1) the palatine apon- 
eurosis and (2) into the transverse ridge and the surface 
of bone behind it on the undersurface of the palatine 
bone. 

The Glossopalatinus (Palatoglossus) arises from the 
undersurface of the palatine aponeurosis where its fibres 
are continuous with those of the opposite side across 
the middle line. It passes downwards, lateralwards and 
forwards to be inserted into the posterior part of the side 
of the tongue. 

The Pharyngopalatinus ( Palatopharyngeus) its 

origin from the soft palate consists of two strata, an upper 
and a lower. The upper .stratum is the uppermost mus- 
cular layer in the soft palate lying |ust beneath tlife mucous 
mefpbrane and is continuous acro^ the middle Jjtne with 
th*» i^rresnandmiy stratum at onnosite side. The 
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Itmer stratum arises from the posterior border of utjfeg, 
palatine bone, and from the palatine aponeurosis ; some 
of; the fibres are continuous with those of the opposite 
side along the middle line. Between these , two strata 
are enclosed the musculus uvulse and the levator veil 
palatini. At the lateral border of the soft palate these 
two strata unite and are reinforced by another muscular 
slip, the snip ingo rpharyngeus muscle, which arises from 
the lovver border of the cartilage of the auditory tube; 
The, muscle passes downwards and backwards forming 
with the overlying mucous membrane, the pharyngo- 
palatine fold. It blends with the stylopharyngeus and 
becomes inserted into the posterior border of the thyreoid 
cartilage and into the lateral wall of the pharynx. 

Nerve -supply.- The tensor veli palatini is supplied 
by a twig from the otiq ganglion. The remaining 
muscles of the soft palate are supplied by the pharyngeal 
plexus. 

The Palatine Aponeurosis is a strong fibrous memb|:anc[ 
which supports the muscles of the soft palate. In front* 
it is attached to the posterior border of the hard palate 
where it is thick, ' It becomes very thin behind and cannot 
be demonstrated near the free margin of the soft palate* 
Vessels of the Soft Palate. -These are three in number ; 
{1) the ascending palatine branch of the external maxil- 
lary artery (p. 836), (2) the palatine branch of the ascend? 
mg pharyngeal artery (p. 363), and (S) the descending 
palatine branch of the internal maxillary artery (p. 415), 
Nerves of the Soft Palate. — The nerves supplying 
the muscles of the soft palate have been already noted. 
The posterior . and middle palatiite nerves descend from 
the sphenopalatine ganglion and supply the mucous mem* 
brane of ^ soft palate* ,, . , 

The Auditory Tube Mtfablishes communication between 
theStym^iic- cavity a&jthe nasal part of the pharynx. 
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It is about one and a fialf inches in length* The lateral 
third of the tube is bony, whereas the medial two-thitfds 
is formed partly by cartilage and partly by fibrous tissue* 
On removing the mucous membrane of the pharynx , the 
cartilaginous and fibrous portion of the tube will be 
exposed. The tube passes backwards, lateralwards and 
slightly* upwards from the pharynx. The cartilaginous 
portion is formed by the folding of a triangular lamina of 
fibrocartilage in such a wav that the medial and upper 
walls are formed by it, leaving a gap in the lateral and 
lower walls which is filled up by fibrous tissue. A muscular 
slip, called the dilator tuba\ arises from the lateral margin 
of the cartilage and descends to join the tensor veil 
palatini. The lumen of the tube is widest at the pharyn- 
geal opening and narrowest at the junction of the carti- 
laginous and bony portions. This narrowest part is 
called the isthmus . 

The Palatine Tonsils are two rounded bodies of lym- 
phoid tissue placed in the sinus tonsillaris, one on each 
side. The external surface of each tonsil is embedded 
in some loose connective tissue which lies against the 
superior constrictor of the pharynx. The internal surface 
presents many minute orifices leading into crypts or 
recesses. The student should note that the tonsil lies 
in close relation to the internal carotid artery which lies 
behind and lateral to it. The arteries supplying the 
tonsil are the dorsalis lingua? branch of the lingual, the 
ascending palatine and tonsillar branches of the external 
maxillary, the ascending pharyngeal artery and the 
descending palatine branch of the internal maxillary 
artery. 

m # ' 

DISSECTION OF THE CAROTID CANAL. 

, -wg * 1 

, To expose the carotid canal in the petrous portion of 
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the' temporal bone remove its inferior wall with the fcoine 
forceps. 

The Internal Carotid Plexus is placed on the lateral 
side of the internal carotid artery in the carotid canal. 
The dissector has traced the internal carotid nerve derived 
from the superior cervical ganglion of the sympathetic 
trunk lying with the internal carotid artery up to the 
inferior opening of -the carotid canal. In the canal the 
internal carotid nerve divides into two branches, a 
medial and a lateral. The lateral branch breaks up into 
filaments to form the internal Carotid plexus on the lateral 
side of the artery. The medial branch gives off filaments 
to the internal carotid plexus and enters the w r all of the 
cavernous sinus to form the cavernous plexus . Occasional- 
ly a minute ganglion ( carotid ganglion) is seen in the inter- 
nal carotid plexus. Branches of the interned f" carotid 
plexus. ~ -The plexus communicates with (1) the tympanic 
plexus by the superior and inferior caroticotympanic 
branches which join the plexus traversing the posterior 
bony w T alI of the carotid canal, (2) with the sphenopalatine 
ganglion by means of the deep petrosal nerve Which pierces 
the cartilage filling up the foramen laeerum and joins 
the greater superficial petrosal nerve forming the nerve 
of the pterygoid canal, (3) with the semilunar ganglion, 
and (4) with the abducent nerve. 

Internal Carotid Artery. — Its petrous portion is now 
seen. On entering the carotid canal it first ascends 
vertically and then turns forwards and medialwards. 
It leaves the canal, enters the cranial cavity at the apex 
of the petrous bone and, passing across the foramen 
laeerum, ascends to enter the wall of the cavernous sinus. 
The tymp&nic cavity and the cochleare behind it, and the 
semilunar ganglion lies above it near its exit from the 
*canal. A minute branch of the artery, called the 
caroticotympanic branch , enters the tympanic cavity 
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through a minute foramen in the posterior wall of 

the canal* 

The carotid plexus of veins accompanies the internal 
carotid artery in the carotid canal. 

THE OTIC GANGLION. , 

'■ * 

Reference has been made of the otic ganglion during 
the dissection of the infratemporal region. This ganglion 
should now be searched for in the infratemporal region. 
If the nerve to the intertial pterygoid muscle is traced 
it will lead to the otic ganglion which derives its motor 
root from that nerve. 

The Otic Ganglion is a small oval ganglion placed 
immediately below the foramen ovale on the medial side 
of the mandibular nerve in front of the middle meningeal 
artery. Like the other cranial ganglia it: has three 
roots, motor, sensory and sympathetic. The motor 
root is derived from the nerve to pterygoideus internus ; 
the sensory root , from the lesser superficial petrosal nerve 
which joins the ganglion from above and derives sensory 
fibres from the glossopharyngeal nerve. The sympathetic 
root comes from the plexus around the middle meningeal 
artery. The branches of the otic ganglion are : — (1) 
branch to the tensor veli palatini which passes forwards 
and enters the muscle, (2) a twig which passes backwards 
f and supplies the tensor tympani, and (3) communicating 
filaments to the chorda tympani nerve and to one or 
both roots of the auriculo-temporal nerve, 

DISSECTION OF THE MAXILLARY NERVE, 

Remove the temporal muscle As also the origin of the 
^pterygoideus extermis. Saw through the skull beginning 
i at the cut margin above the external acoustic meatus 
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aad carrylt downwards and forwards towards the medial 
end of the superior orbital fissure along the lateral side 
of the foramen rotundum. Another saw-cut is to be 
made from the sawn margin of the skull . above the 
anterior border of the great wing of the sphenoid bot$e 
in a downward direction to the termination of the first 



Fig. 77. — Dissection of the maxillary nerve and 
sphenopalatine •ganglion (Hirsehfeld and Levcille). 


1. Medial wall of orbit. 

2. Facial nerve. 

9 . Maxillary nerve. 

4. Posterior superior alveolar 

nerve. 

5. Zygomatic branch (out). 

6. Anterior superior alveolar 

nerve. 

7. Sphenopalatine ganglion. 

8 Nerve of pterygoid canal. 

9. Deep petrosal nerve. 

10. Abducent nerve. 


11. Greater superficial petrosal 

n£rve. 

12. Internal carotid plexus of sym- 

pathetic, 

13. Lesser superficial, petrosal 

nerve. 

14. Superior cervical ganglion. 

15. Chorda tympani nerve. 

16. Tympanic branch of glosso- 

pharyngeal nerve. 

17. Gloseopharyngeal nerve. 

IS, Internal jugular vein. 


saw-cut. Remove the piece of bone included between 
these two cuts. And finally remove the periosteum from 
the floor of the orbit and lay open the whole length of the 
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infraorbital canal. The zygomatic nerve will be seen, 
lying along the lower part* of the lateral wall of the orbits 

Maxillary Nerve (Superior maxillary nerve).-— The ; 
origin of the nerve from the semilunar ganglion and its, 
course inside the cranium have been examined. It leaves 
the cranial cavity through the foramen rotundum and, 
crossing •the upper part of the pterygopalatine fossa, 
inclines latcralwards and enters the orbit through the 
inferior orbital fissure. It then traverses the infraorbir 
tal canal in the floor of the orbit accompanied by the 
infraorbital \cssels assuming the name of the infraorbital 
nerve. It issues out of the infraorbital foramen and 
appears on the face (p. 309). 

B ranches . — -(1) The meningeal branch given off within 
the cranium has been examined. (2) The zygomatic 
nerve (temporo-malar nerve) .arises from the maxillary 
nerve in the pterygopalatine fossa and, entering the 
orbit through the inferior orbital fissure, divides into 
two brandies, the zygomatico-temporai and the zygo- 
matico-facial. The zygomaticotemporal branch passes 
along the lateral wall of the orbit and receives a communi- 
cating filament from the lacrimal nerve.* It issues out 
of the orbit through a foramen in the zygomatic bone 
and appears in the temporal fossa. Its distribution to 
the skin of the temporal region has been examined (p. 224). , 
The zygomaticofacial branch also issues out of the orbit 
through a canal in the zygomatic bone and appears on the, 
face (p. 310). (3) The sphenopalatine branches , two in 

number, constitute the sensory roots of the sphenopalatine 
ganglion. (4) The posterior superior alveolar nerve (poste- 
rior superior dental nerve) arises before the maxillary 
nerve enters the orbit. It divides into two branches which 
descend along the infratemporal surface of the maxilla 
and supply filaments to the gum and the mucous mem- 
brane of the cheek. They then eider the posterior alveolar 
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canals and supply the lining membrane of the maxilUty 
sinus (antrum of Highmore) and the three molar teeth. 
(5) The middle superior alveolar nerve arises from the 
infraorbital nerve at the back part of infraorbital canal 
and descends through a minute canal in the lateral wall 
of the maxillary sinus to supply the two premolar teeth. 
(0) The anterior superior alveolar nerve arises from the 
infraorbital nerve at the front part of the infraorbital 
can ah It descends through a minute canal in the anterior 
wall of the maxillary sinus and supplies the incisor and 
canine teeth. • 

The infraorbital artery which accompanies the in- 
fraorbital nerv e should be examined now. It is a branch 

A 

of the internal maxillary artery given off in the ptervgo* 
palatine fossa. In the infraorbital canal it gives off the 
anterior superior alveolar artery which accompanies the 
nerve of the same name. Its termination in the face 
lias been examined. The infraorbital vein terminates in 
the pterygoid venous plexus. 

THE NASAL CAVITIES. 

The larynx and tongue with the loose piece of the 
mandible should now be removed from the front part of 
the skull and kept aside for subsequent examination. 
The fore part of the skull should then be divided into two 
lateral halves by sawing it in the sagittal direction. First 
saw through the roof of the nasal cavity a little to^the 
left of the middle line, so that the septum of the nose 
remains intact with the right half of the section. Place 
the roof of the mouth uppermost, divide the soft parts 
a little to the left of the middle line and saw through the 
hard palate and the alveolar process of the maxilla to 
complete the section. 

'The Septum of the Nose forms the medial wall of the' 
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nasal cavities. It is composed partly of bone and partly 
of cartilage. It is often deflected to one or the other side. 
The mucous membrane covering it is divisible into two- 
parts 5 that covering the upper third of the septum is called 
the olfactory area and is thinner than that covering the 
lower two thirds of the septum, called the respiratory area. 

The "student should next study the constituent parts 
of the nasal septum. The mucous membrane is to be 
removed from the whole of the left side of the septum. 
A macerated skull with the nasal septum exposed should 
be procured which will facilitate the study of the dissected 
part. 

Formation of the nasal septum. The bones entering 
into its formation are the crest of the uasal bones and the 
frontal spine in front ; the perpendicular lamina of the 
ethmoid in the middle, the vomer and the rostrum of the 
sphenoid behind ; and the crest formed by the palatine 
bones and the palatine processes of* the maxillary hones 
below. The triangular gap left in front between the 
vomer and the perpendicular lamina of the ethmoid is 
filled up by the septal cartilage . This cartilage is 
somewhat quadrilateral in shape. Its* postero-superior 
border joins the perpendicular lamina of the ethmoid. 
Its postero- inferior border joins the vomer and the 
incisive crest of the maxilla'. Its antero-superior 
border joins the nasal bones above and the lateral 
cartilages of the nose below* Its antero- inferior border 
is connected in front with the medial crura ol‘ the greater 
alar cartilages by fibrous tissue. 

Remove the septal cartilage and the thin bones forming 
the septum of the nose detaching the mucous membrane 
lining their right lateral surface. Trace the blood vessels 
and nerves of the septum in the mucous membrane. 

Nerves of the Nasal Septum* — The olfactory nerves 
^descend through the medial row of foramina in the cribri- 
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form plete of the ethmoid and supply the uppey tfeiW 
of the mucous membrane' lining the septum. 

The nasopalatine nerve is a branch of the sphenopala- 
tine ganglion. It enters the nasal cavity through the 
sphenopalatine foramen and reaches the septum by 
passing medialwards across the roof, It then passes 
downwards, and forwards grooving the surface* of the 
vomer and leaves the nasal cavity through the incisive 
canal. In the roof of the mouth it supplies the mucous 
membrane covering the hard palate and communicates 
with the anterior palatine nerve ami with its fellow of the 
opposite side. 

The posterior superior nasal branches are minute twigs 
derived from the sphenopalatine ganglion. They .enter 
the nasal cavity through the sphenopalatine foramen 
and supply the upper and back part of the septum of the 
nose. The internal nasal branches of the anterior eth- 
moidal nerve supply the front part of the septum of the 
nose. 

The arteries of the nasal cavities are very small and 
can be distinctly seen in well injected bodies. 

Arteries of 'the Nasal Septum. — These are (1) the 
posterior septal branch which is the continuation of the- 
sphenopalatine artery and accompanies the nasopalatine 
nerve ; (2) the nasal branch of the anterior ethmoidal artery 
which supplies the front part of the nasal septum ; (3) the 
nasal branches of the posterior ethmoidal artery which 
descend through the foramina in the lamina cribrosa 
of the ethmoid and supply the nasal septum ; and (4) the 
septal branch of the superior labial artery which supplies 
the front part of the nasal septum. 

Kemove the mucous membrane lining the right side of 
the nasal septum keeping the nasopalatine , nerve intact. 
The right nasal cavity is now exposed. 

Nasal Cavities. — Each nasal cavity presents For exa- 
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mination a medial wall or septum, a lateral wall, a roof , ^ 
.a floor, an anterior aperture or nostril, and a posterior 
.aperture or ehoana. The bony boundaries of the nasal I 
cavities should be studied from a macerated skulL ; 

The Lateral Wall of the nasal cavity presents in the 
recent state in front a depression which forms the lateral* 
part of the vestibule of the nose. It is lined hy skin 
bearing coarse hairs called vibrisscc . Behind the vestibular 
part the lateral wall presents three elevations covered 
by mucous membrane. They are called from above 
downwards the superior, middle and inferior nasal conchas 
There are recesses below and lateral to these concha: 
called the meatuses. The student should note that of the 
three concha: the superior and middle arc parts of the 
ethmoid hone while the inferior one is an independent 
bone. Above the superior concha is a depression, called 
the sphenoethmoidal recess , into which the sphenoidal 
sinus opens. The superior meatus is a small Assure between 
the superior and the back part of the middle concha?. 
Into its front part the posterior ethmoidal cells open 
by one or two small apertures. The middle meatus is 
situated between the middle and inferior concha?. It 
leads in front into a depression above the vestibule called 
the atrium of the middle meatus which is bounded above 
by a ridge called the agger nasi. Above and in front 
the middle meatus leads into a funnel-shaped passage 
called the infundibulum by means of which it communi- 
cates with the frontal sinus. On raising or cutting away 
the middle nasal concha a deep curved groove will be seen 
in the lateral wall of the middle meatus. This groove 
is called the hiatus semilunaris and in it are seen the 
openings of the anterior ethmoidal cells and the maxillary 
sinus. Fine probes, may be passed through these openings 
to ascertain their direction. Above the hiatus semi- 
iunarjs is a rounded elevation called the bulla etkmoidalis. 
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The- middle ethmoidal cells open either on or above the 
bulk by an aperture. The inferior meatus is the longest 
of the three meatuses. The nasolacrimal duct opens Into 
its front part. A fine probe may be passed through the 
nasolacrimal duet from above to ascertain the situation 
of tky opening. 

The roof of the nasal fossa is narrow ; it is horizontal 
in the middle and 'sloping both anteriorly and posteriorly. 
Its floor is wide, being concave from side to side. The 
anterior a pertu res or nostrils are oval and open on the face. 
The posterior apertures or choantv open into the nasal 
part of the pharynx. The mucous membrane lining the 
lateral wall is divisible into an upper or olfactory portion 
lining the superior nasal concha ; and a lower or respiratory 
portion lining the remaining part of the lateral wall. The 
respiratory portion of the mucous membrane is thick 
and very vascular. 

Nerves in the lateral wall of the nasal cavity. To 
expose these nerves the mucous membrane is to be 
removed. (1) The olfactory nerves arc fine filaments which 
ramify on the superior concha and pass through the 
foramina in the cribriform lamina of the ethmoid to join 
the olfactory bulb. (2) The anterior ethmoidal nerve will 
be seen in the groove on the medial surface of the nasal 
bone and from it internal nasal branches pass to supply 
the mucous membrane of the front part of the lateral 
wall. (8) The posterior superior nasal branches of the 
sphenopalatine ganglion enter through the sphenopalatine 
foramen and supply the mucous membrane covering the 
superior and middle nasal con chap. (4) The nasal branch 
of the anterior superior alveolar nerve enters the inferior 
meatus of the nose through an aperture in its lateral wall 
and supplies the mucous membrane of the front part of 
the meatus. (5) The posterior inferior nasal branches of 
the anterior palatine nerve are two in number J they enter 
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Fig. 78. — Nerves of the lateral wall ol' the nasal 
cavity and of the palate (Ellis). 


1. Olfactory tract. 

2. Olfactory bulb giving branches 

to the nasal cavity. 

3. Oculomotor nerve. 

4. Trochlear nerve. 

3. Trigeminal nerve. 


fi. Nasociliary nerve. 

7 . Sphenopalatine ganglion. 

8. Nerve of pterygoid oanal. 

9. Anterior palatine nerve. 

10. Posterior palatine nerve. 

1 1. Posterior Inferior nasal branches. 


the back part of the lateral wall through apertures in 
the perpendicular plate of the palatine bone. They 
supply the mucous membrane over the back part of the 


inferior nasal concha and the middle and inferior meatuses. 


The Arteries supplying the lateral wall arc (1) the 
posterior lateral nasal branches of the sphenopalatine 
artery and (2) the nasal branches of the anterior and pos- 
terior ethmoidal arteries. 


SPHENOPALATINE GANGLION. TERMINAL 
PART OF THE INTERNAL MAXILLARY 
ARTERY, 

■fife, expose the sphenopalatine ganglion the mucous 
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membrane of the lateral wall of the nasal cavity kt Its 
back part should be removed, care being taken to preserve 
the nasopalatine nerve and the posterior: superior nasal 
branches of the ganglion. ; 'She* sphenopalatine foramen 
is to be looked for, just lateral to which the ganglion is 
situated. The thin plate of bone the medial 

wall of the pterygopalatine canal is to! be laid open with 
a chisel. The interior palatine nerve obtained within 
this canal, if traced upwards will lead to the ganglion. 
By chipping away the orbital process of the palatine 
bone and a part of the body of the sphenoid the ganglion 
will be more satisfactorily exposed. 

The Sphenopalatine Ganglion (Meckel’s ganglion) is 
triangular in shape and placed in the sphenopalatine fossa 
just lateral to the sphenopalatine foramen (Fig. 77). 
It is surrounded by the branches of the terminal portion 
of the internal maxillary artery. Its sensory roots are 
derived from the two sphenopalatine branches of the 
maxillary nerve, which join it from above. Its motor 
and sympathetic roots are derived through the nerve pf 
thf pterygoid canal which join the ganglion posteriorly. 
The nerve of the pterygoid canal is formed by the union 
of the greater superficial petrosal and deep petrosal nerves ; 
of these the former contains motor fibres from the fecial 
nerve and the latter contains sympathetic fibres from the 
internal carotid plexus. 

The branches of the sphenopalatine ganglion are : — 
(1) The posterior superior nasal branches which arise from 
the medial aspect of the ganglion and enter the nasal 
cavity through the sphenopalatine foramen. The largest 
of these branches is called the nasopalatine nerve . It 
crosses the roof of the nasal cavity medial wards. Its 
course along the septum of the nose has been examined. 
The smaller posterior superior nasal branches supply the 
back part of the septum and the lateral wall ’-of the nose. 



414 


SSJLP AN& NECK 


(2) The pharyngeal nerve arises from the posterior .part 
of the ganglion and passes through the pharyngeal canal 
to supply the mucous membrane of the nasal part ofHibe 
pharynx. (3) The orbital branches are two or three ‘fila- 
ments which enter the orbit through the inferior orbital 
fissure to supply the periosteum of the orbit. (4) The 
palatine nerves (Fig. 78) are three in number, anterior* 
middle and posterior, They arise from the lower pari: 
of the ganglion. The anterior palatine nerve descends 
through the pterygopalatine canal and, entering the 
hard palate through the greater palatine foramen, 
jiasses forwards and supplies the mucous membrane 
of the hard palate and the gums. It communicates near 
the incisive foramen with the terminal filaments of the 
nasopalatine nerve. It gives off posterior inferior nasal 
branches which enter the lateral wall of the nasal cavity 
through apertures in the vertical plate of the palatine 
bone. The middle palatine nerve issues out of one of the 
lesser palatine foramina in the pyramidal process of the 
palatine bone and supplies the soft palate and the tonsil* 
The posterior palatine nerve emerges through a separate 
lesser palatine foramen behind and lateral to the preceding' 
and supplies the soft palate and tonsil 

Attempt should now be made to open up the pharyngeal 
and pterygoid canals and the lower part of the pterygo- 
palatine canal to sec the passage of the nerves through 
them. 

Internal Maxillary Artery.- The terminal portion of 
the artery lies in the pterygopalatine fossa and gives off 
the follow ing branches : — (1 ) The posterior superior alveolar 
artery (posterior dental artery) w r hich descends along the 
infratemporal surface of the maxillary bone and send& 
twigs through the alveolar canals to supply the molar and 
p^emolar teeth and the lining of the maxillary sinus. , Some 
twigs pass forwards to supply the gums. (2) The infra~ 



h mUtal artery which passes forwards to the orbit ' through 
the inferior orbital fissure. It accompanies the infra- 
orbital nerve and appears on the face through the infra- 
orbital foramen. (3) The descending palatine artery 
descends through the pterygopalatine canal with the 
anterior palatine nerve and gives, off smaller # palatine 
arteries which accompany the middle arid posterior pala- 
tine nerves to the soft palate and palatine tonsil. The 
remaining portion of the artery is called the great palatine 
mtery which emerges from the greater palatine foramen 
and passes forwards to the inclusive foramen through which 
it ascends to anastomose with the terminal part of the 
nasopalatine artery. Its branches are distributed to the 
gums, mucous membrane and glands of the palate* 
(4) The artery of the pterygoid canal (Vidian artery) passes 
backwards in company with the nerve of the same name, 
through the pterygoid canal and supplies the mucous 
membrane of the nasal part of pharynx and the auditory 
tube. (4) The pharyngeal artery passes backwards through 
the pharyngeal canal and is distributed like the preceding 
artery. (5) The sphenopalatine artery passes medialwards 
and enters the nasal cavity through the sphenopalatine 
foramen. Its course in the nasal cavity has been exa- 
mined (p. 409). 


THE TONGUE. 

The tongue is a muscular organ, covered by mucous- 
membrane and is placed on the floor of the mouth. The 
following parts of the tongue should be identified : (1) the 
body which forms the bulk of the organ. (2) The base 
or root which forms the posterior end of the organ and is* 
attached to the hyoid bone. (3) The dorsum or upper 
surface is divided into two symmetrical halves by a median 
groove Which terminates posteriorly in a pit called the 
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foramen edeum. From this foramen a T-sha^d''^fetf 
extends forwards and lateralwards to the margin tWe ,r 
tongue. This is called the sulcus terminal™ * (4) Ifife’ 
apex or tip Is the free anterior extremity, (5) The 'twtiif 
surface is seen on turning up the apex. (6) The t&tertil 
margins ^re rounded and separate the upper from the idw&1* 
surface. 

The mucous membrane of the tongue covers the whole 
of the organ. On the lower surface Of the tongue it 
forms in the middle line a fold, the frenulum lingua % 
which connects the organ to the floor of the mouth. 
On either side of the frenulum is a fold of mucous 
membrane, called the plica fimbriata, which extends 
anteroposterior^. From the free margin of the plica 
a series of fringe-like processes project. These small 
projections, called the papillae of the tongue, are thickly 
distributed in the mucous membrane covering the 
dorsum of the tongue in front of the sulcus terminalis. 
Behind the sulcus terminalis the mucous membrane 
presents small lymphoid nodules and is continued on 
to the epiglottis being raised into a fold called the 
glosso-epiglottic fold. 

Papillae of the Tongue. — These are of four kinds, viz., 
vallate, fungiform, conical and filiform. The papillce 
vallatce (circumvallate), eight to twelve in number, 
are of large size and are arranged at the back part of 
the dorsum of the tongue like the limbs of the letter V 
in front of the sulcus terminalis. The free end of each 
papilla is broad, while the attached end is narrow and 
lies at the bottom of a circular depression. This de- 
pression is surrounded by a slightly raised wall called the 
paUum. The ptipillce fungiformes are smaller but more 
numerous than the papillae vallatae. They are found 
on the sides and tip of the tongue and sparingly . 
Its dorsum* Each papilla has a rounded head jfcd'i 



diitiQfuished during life by its bright red colour. T$h S' 
papilla conicce are smaller than the preceding but more 
numerous. They are small conical processes with pointed 
ends and are 'arranged in lines parallel to those of the 
papillae vallatae, except at the tip of the organ where they 
are arranged in more or less transverse columns. The 
papillcc filiformes are conical papillae whose apices have 
been broken up into thread-like projections. 

Muscles of the Tongue. — The substance of the 
tongue is composed of muscle fibres and some fatty 
tissue. In the median plane •between the two halves 
of the tongue a fibrous septum is interposed. Each 
half is composed of two sets of muscles, extrinsic and 
intrinsic. The extrinsic muscles are inserted into the 
tongue having their origins outside the organ. These 
are the styloglossus, the glossopalatinus, the hyoglossus, 
the genioglossus and the' chondroglossus. They have 
been already examined except the chondroglossus. The 
intrinsic muscles are entirely limited to the organ itself. 
They are the longitudinalis superior, the longitudinalis 
inferior, the transvcrsus linguae and the verticals linguae. 

The ckondrogVossus arises from the medial aspect of 
the base of the lesser cornu and the contiguous part of the 
body of the hyoid bone. It passes upwards and blends 
with the intrinsic muscles of the tongue. It is separated 
from the hyoglossus by some fibres of the genioglossus. 

The longitudinalis superior lies longitudinally along 
the entire dorsal surface of the tongue immediately beneath 
the mucous membrane which should he removed to expose 
it. The longitudinalis inferior lies pn the undersurface 
of the tongue being placed between the hyoglossus and the 
genioglossus: It extends from the root of the organ to 
its tip where it blends with the styloglossus. The 
tramversus linguce will be seen by making a coronal see* 
tipn^ of . the tongue. The transverse fibres composing 
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it extend from the median septum transversely ' tavltfc 1 
margins of the tongue. The verlimUs lingua? vdU he 
seen in the same section. The fibres composing It run 
from the dorsum to the lower surface 6$ , 
decussating with the transverse fibres. ; f ; t 

TheJNams of the Tongue are (1) the hypoglo^aal 
which is the motor nerve of the tongue (p. S$^i (3) ihe 
lingual which is the nerve of general sensibility the 
anterior two-thirds of the organ ; (3) the glossopMi^li%e 
nerve which is the nerve of taste and general sett^bility ; 
(4) the internal laryngeal nfcrve which supplies the mucous 
membrane at the base of the tongue in front of the 
epiglottis. All these nerves should now be traced further 
through the substance of the organ to their terminations. 

THE LARYNX. 

The larynx is the upper dilated portion of the wind-' 
pipe in which voice is produced. In front it is covered 
by the fascia colli, the sternohyoideus, sternothyreoidcus, 
the thyreohyoideus, superior belly of the omohyoideus 
and the pyramidal process of the thyreoid gland. On 
each side it has the great vessels of the neck and the lateral 
lobe of the thyreoid gland. Behind it is the pharynx. 
Below it is continuous with the trachea. Above it com- 
municates with the pharynx by an opening called the 
entrance into the larynx. 

The entrance into the larynx { aditus laryngis) is some- 
what triangular in shape, being broad in front and narrow 
behind. It slopes rapidly from above downwards and 
backwards. In front it is bounded by the epiglottis, 
laterally by the aryepiglottic folds and behind by the 
apices of the arytsenoid cartilages and the comiculate 
^rtilages. :/ ; 

Tbe intrinsic muscles and ligaments of the 





should now be examined. Remove the tbyteeil 
also' rt the extrinsic muscles of * the 

viz., the stemohyoidfcu&, the 
nothyreoideus, the 
and the inferior constrtetpf df &e 
pharynx. Preserve the external 
and internal laryngeal nerves, the 
recurrent nerve and the superior 
and inferior laryngeal vessels. 

The Hyothyreoid Membrane is a 

fibro-elastic structure connecting 
the hyoid bone to the thyreoid 
cartilage. It consists of a cehtral 
portion and two rounded lateral 

Fig. 79. — Sideview of .the larynx ; one lamina of the 
thyreoid cartilage partially removed, the lower part 
being turned down (Sappey). 


A. Greater cornu of hyoid. 

B. Leaser cornu of hyoid. 

0. Oartilago trltloea .In lateral 

hyothyreoid ligament. 

D. Body of hyoid. 

E. Hyothyreoid membrane. 

F. Epiglottis. 

G. Superior cornu of thyreoid 

cartilage. 

H. Front of hyothyreoid mem- 

brane. 

1. Oornlculate cartilage. 

J. Aryepiglottious. 

K. Arytcenpideus. 

L. Thyreoid cartilage. 


M. Lateral angle of base of ary tee* 

noid cartilage. 

N. Thyreoaryteenoideus. 

O. Oriooaryteenoldeua posterior. 

P. Criooarytronoideua laterally 

Q. Articulation between Inferior 

cornu of thyreoid and cricoid 
(laid open). 

R. Crioothyreol deue (turned down). 

S. Cricoid cartilage* 

T. Lower part of right la mina of 

thyreoid cartilage turned 
down. 

U. Trachea. 


portions called the lateral hyothyreoid ligaments. The 
central portion is attached above to the posterior margin 
of the upper border of the body and greater cornu of the 
hyoid hone and below to the upper border of the thyreoid 
cartilage, a mucous bursa being interposed between the 
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posterior surface of the body of the hyoidbone and the 
membrane. The central portion of the niembrahe 1& 
thicker hi the middle than at the sides. This thickened 
portion^ is called the middle hyothyreoid ligament. The 
thinner lateral portion is perforated by the superior larjhi- 
gpal Tassels and the internal laryngeal nerve. The 
lateral hyothyreoid ligaments are two rounded cords each 
of which extends from the tip of the greater cornu of the 
hyoid bone to the superior cornu of the thyreoid eafrtilage. 
They contain usually a small cartilaginous nodule called 
the cartilago triticea . • 

The Cricothyreoideus arises from the froi\t and side 
of the arch of the cricoid cartilage. It is divisible into two 
portions an anterior and a posterior. The anterior or 
oblique portion consists of fibres which pass upwards and 
backwards to be inserted into the back part of the lower 
border of the thyreoid cartilage. The posterior or 
straight j>ortion consists of fibres which pass backwards 
and lateralvrards to be inserted into the anterior border 
of the inferior cornu of the thyreoid cartilage. Between 
the anterior borders of the two muscles is seen the middle 
cricothyreoid ligament. The external laryngeal nerve 
supplies this muscle. 

The cricothyreoid muscle overlapping the lateral 
portion of the conus elastieus is now to be removed. 

The Conus Elastieus (cricothyreoid membrane) consists 
of an anterior triangular portion and two lateral portions. 
The anterior portion or middle cricothyreoid ligament 
is thick and is attached below by its broad end to the 
upper border of the anterior part of the cricoid arch and 
above by its narrow end to the front part of the lower 
border of the thyreoid cartilage. The lateral portions 
extend from the superior border of the cricoid cartilage 
breath the mucous membrane of the larynx to the inferior 
s of the vocal ligaments. 
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;To expose the crieoarytaenoideus posterior and ffefc 
arytaKooideus the mucous membrane coverihg the pokfe* 
rior surfaces of the cricoid and 
arytenoid cartilages is to be re- 
moved. The mucous membrane 
of the aryepiglottic fold is also 
to be removed from the lateral 
aspect to expose' thp aryepiglottic 
muscle. 

The Cricoarytsenoideus Posterior 

arises from the depression on* the 
posterior surface of the quadri- 
lateral portion of the cricoid carti- 
lage. From this origin the fibres 



Fig. 80 . — Posterior view of larynx (Sappey). 

H. Lateral angle of base of ary- 
taenold cartilage. 

I. Thyreoid cartilage. 

J. Crico-arytrenoideus posterior. 

K. Articulation between inferior 
cornu of thyreoid and cricoid. 

L. Trachea. 

M. Back of cricoid cartilage. 

converge to be inserted into the back part of the 
muscular process of the arytsenoid cartilage. 

The Aryteenoideus extends between the posterior 
surfaces of the arytsenoid cartilages. It consists of two 
portions, an oblique smd a transverse. The aryteenoideus 
obliquus is superficial and consists of two bundles of fibres. 
Each bundle passes from the back part of the muscular 
process of the arytsenoid cartilage obliquely upwards 
to the apex of the opposite arytsenoid cartilage. These 
%yfo bundles cross each other along the middle line like 
the limbs of the letter X. From the apices of the aryte- 


A. Epiglottis. 

B. Aryepiglotticua. 

C. Superior cornu of thyreoid 

cartilage. 

D. Aryteenoideus obliquus. 

E. Aryepiglottic fold, 

F. Aryteenoideus transversus. 

G. Tip of aryteenold cartilage. 
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noid cmrtflftges some fibres are prolonged to the margins 
of the epiglottis along the aryepiglottic folds forming or#- 



epiglotticus muscle#. Hie 
aryUenoideus transver&us 
consists of transverse fibres 
lying beneath the oblique 
muscle. The fibres extend 
from the posterior surface 
and lateral border of one 
arytenoid cartilage to the 
corresponding parts of the 
other cartilage. 

Open up the larynx 
from behind by cutting 
with scissors vertically 
along the middle line 
through the interval be- 
tween the two arytenoid 
cartilages and the qua- 
drilateral portion of the 
cricoid cartilage. 


Fig. 81. — The cavity of the larynx (Luschka). 


Hyoid bone. 

B. Thyreoid cartilage. 

G. Cricoid o&rtilage. 

D. First tracheal ting. 

E. Hyothyreoid membrane. 


F. Epiglottis. 

G. Tubercle or cushion of epi- 

glottis. 

H. Ventricular fold. 

Z. Vocal fold. 


The mucous membrane of the larynx on either ride 
presents two more or less crescentic folds, an upper and 
a , lower, running from before backwards. The upper 
dfie is called the ventricular fold and the lower one, the 
fold. The ventricular fold (false vocal cord) ellipses 
a fibrous band, ealled the ventricular ligament, and will 
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lie examined later. Its free crescentic margin k directed 
downwards. The iwoJ /aid (true vocal card) produces 
voice by its vibrations. It enclosses an elastic ligamentous 
band, called the vocal ligament and the museajus vocalis 
lies lateral to it. It extends from the processus vocalis 
of the arytenoid cartilage to the angle of the* thyreoid 
cartilage. Its upper free margin forms the lower boundary 
of the ventricle of the larynx. 

The ventricle of the larynx is the fossa in each lateral 
wall of the larynx lying between the ventricular fold above 
and the vocal fold below. Lateral to it is the lamina of 
the thyreoid cartilage lined by mucous membrane. From 
the anterior end of the fossa a diverticulum passes 
upwards lateral to the anterior end of the ventricular 
fold. This pouch is called the appendix of the laryngeal 
ventricle (laryngeal saccule). 

The Cavity of the Larynx is divided into two portions, 
an upper and a lower, by the projections of the vocal 
folds. The upper portion lies above the level of these 
folds and is called the vestibule . The vestibule is broad 
above and narrow below and presents in its anterior wall 
an elevation caused by the tubercle of the epiglottis. 
The lower portion is narrow and elliptical above but 
broad and circular below where it is continuous with the 
trachea. The narrow chink or fissure between the vocal 
folds by which the vestibule communicates with 
the lower portion of the larynx is called the rima 
glottidis. 

The rima glottidis is bounded on either side by the 
vocal folds in front and the medial aspects of the bases 
and vocal processes of the arytenoid cartilages behind. 
Posteriorly 4t is limited by the mucous membrane passing 
between the arytenoid cartilages. The front portion of 
it lying between the vocal folds is called the intermem fan* 
mue portion (glottis, .vocalis) and the hind portion It 



4*i 


BEAD ABB BECK 


lying between the arytenoid cartilages is called the 
intercariilaginous portion {glottis respiratoria). ^ 

To expose the remaining intrinsic muscles of the 
larynx, the right lateral portion of the hyothyreoid 
membrane and the conus clast icus are to be divided. 
The right inferior cornu of the- thyreoid cartilage is to 
be disarticulated from the cricoid cartilage and the right 
lamina of the thyreoid cartilage is to be divided a little 
to the right side of the middle line. Reflect this loose 
piece of the right lamina of the thyreoid cartilage for- 
wards detaching he muscles and mucous membrane 
from its inner surface. 

The Gricoarytasnoideus Lateralis arises from the back 
part of the upper border of the arch of the cricoid carti- 
lage. The fibres pass upwards and backwards to be 
inserted into the front aspect of the muscular process of 
the arytenoid cartilage. 

The Thyreoarytenoideus arises from the lower half 
of the angle of the thyreoid cartilage and from the middle 
ericothyreoid ligament and is inserted into the base and 
antero-lateral surface of the arytenoid cartilage. 

Remove the superficial fibres of the ’thyreoarytamoi- 
deus. The musculus vocalis is exposed . 

The Musculus Vocalis lies deep to the lower fibres 
of the thyreoarytsenoideus and extends from the angle 
of the thyreoid cartilage to the muscular process and the 
adjoining antero-lateral surface of the arytenoid carti- 
lage. Some of its fibres are inserted into the vocal liga- 
ment which lies parallel to its medial surface. 

The Thyreoepiglotticus arises from the angle of the 
thyreoid cartilage above the attachment of the musculus 
vocalis. It passes upwards and backwards to the 
a*yc|4gh>ttic fold and is inserted into the side of the 
epiglottis at its lower part. 

' Remove the musculus vocalis and the thyreoepiglottic 
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muscle. The vocal and ventricular ligaments and the 
outer surface of the conus elasticus are exposed. - ^ 

The vocal ligament is a thickened band of elastic tissue 
enclosed between the two layers of the vocal fold. It to 
attached in front to the angle of the thyreoid carti- 
lage and behind to the muscular process of the arytenoid 
cartilage. Below it is continuous with the lateral por- 
tion of the conus elasticus. The musculus vocalis lies 
lateral and parallel to it. 

The ventricular ligament is a band of fibrous tissue 
enclosed between the two layers of the ventricular fold: 
It is attached in front to the angle of the thyreoid carti- 
lage below the attachment of the epiglottis. Behind It 
is attached to the antero-lateral surface of the arytenoid 
cartilage above the attachment of the voeai ligament. 

Nerves of the Larynx. — These are : — (1) the internal 
laryngeal branch of the superior laryngeal nerve which 
pierces the lateral portion of the hyothyreoid membrane 
and breaks up into three branches. The upper branch 
supplies the mucous membrane lining the epiglottis and 
the aryepiglottic fold ; the middle branch supplies the 
mucous membrane over the side wall of the larynx ; and 
the lower branch descends beneath the mucous membrane 
lining the lamina of the thyreoid cartilage to communi- 
cate with the recurrent nerve. (2) The external laryngeal 
branch of the superior laryngeal nerve supplies the cri- 
cothyreoid muscle. (3) The recurrent nerve enters the 
interior of the larynx as the inferior laryngeal nerve 
behind the articulation between the inferior cornu of the 
thyreoid cartilage and the cricoid cartilage. It com- 
municates with the lower branch of the internal laryngeal 
nerve and 'divides into branches which supply all the* 
muscles of the larynx except the cricothyroideus. Ik 
also supplies the mucous membrane beloW the 
folds. * 
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The Vessels of the Larynx are : — (1) The superior 
.1 ary ngeal artery which is a branch of the superior thyreoid 
arterjrand accompanies the internal laryngeal branch 
of the superior laryngeal nerve to the interior of the larynx* 
(2) The inferior laryngeal artery which is a branch of the 
inferior thyreoid artery. It accompanies the inferior 
laryngeal nerve to the interior of the larynx and supplies 
its mucous membrane and muscles, , ; * 

The mucous membrane and the muscles are now to 
be removed from the left side to expose the cartilages of 
the larynx and to define # the ligaments binding them 
together. The corniculate cartilages surmounting the 
apices of the arytaenoid cartilages should be defined and 
the cuneiform cartilages contained in the aryepiglottie 
folds should be secured. Before removing the mucous 
membrane covering the anterior surface of the epiglottis 
note that it is reflected on to the base and margins of the 
tongue forming the middle and lateral glossoepiglottic 
folds . The depression between the base of the tongue 
and the epiglottis on each side of the middle glossoepi* 
glottic fold is called the vallecula. 

The Epiglottis is a piece of yellow fibrocartilage which 
lies behind the tongue and projects over the superior 
aperture of the larynx like a valve. It is like an ovoid 
leaf in shape with its narrow end attached by the 
thyreocpiglottic ligament to the angle formed by the two 
laminae of the thyreoid cartilage. Its broad end is rounded 
and free. The anterior surface at its upper part is covered 
by mucous membrane which is reflected on to the tongue. 
Lower down the anterior surface is connected to the hyoid 
bone by the byoepiglottic ligament. The posterior sur- 
* face is concave from side to side and concavo-convex 
from above down. The lower part of this surface presents 
a.; projection called the tubercle or cushion ♦ To its sides 
are attached the aryepiglottic folds, . . 




The epiglottic ligaments are the irifedian 

lateral glossoepiglottic folds, (2) the hyoepiglottic liga* 
ment, and (8) the thyreoepiglottic ligament* These have 
been described* ' 

The Thyreoid Cartilage consists of two lateral plates 
called the lamince which unite at an acute angle in front 
forming a projection in the middle line of the neck called 
the laryngeal prominence (pomum Adami). This promi- 
nence is more marked in males. Each lamina is quadri- 
lateral in form, presenting for examination four borders 
and two surfaces. The superior border is convex in general 
and affords attachment to the hyothyreoid membrane. 
At the junction of the two laminae at the superior border * 
is a V-shaped notch called the superior thyreoid Hoteh* 
The inferior border is slightly concave and gives attach- 
ment anteriorly to the middle cricothyreoid ligament 
and posteriorly to the ‘cricothyreoid muscle. A little 
behind the mid-point of this border is a tubercle called the 
inferior tubercle. The anterior border is fused with that 
of the other lamina in the middle line. The posterior 
border is thick and rounded and is prolonged above and 
below as the cornua. The superior cornu is long and 
gives attachment to the lateral hyothyreoid ligament* 
The inferior cornu is short and has a facet on the medial 
side of its tip which articulates with the side of the cricoid 
cartilage. The lateral surface of each lamina presents 
in front of the root of the superior cornu a tubercle called 
the superior tubercle . From this tubercle a ridge mw 
downwards and forwards to the inferior tubercle. The 
ridge gives attachment to the sternothyreoid and the 
thyreohyoid muscles and the portion of cartilage behind 
it to the inferior constrictor of the pharynx. The inner 
surface of each lamina is slightly concave and is covered 
by mucous membrane. To the angle in front wb attached 
the thyreoepiglottic ligament, the ventricular and vocal 
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ligaments * and thyreoarytaenoid and thyreoepiglottky 

muscles. 

The hyothyreoid ligament connecting the thyreoid 
cartilage to the hyoid bone has been already described. 

The Cricoid Cartilage resembles a signet ring in shape. 
It consists of two portions, a quadrilateral part situated 
behind "called the lamina and a narrow arch placed in 
front called the arch of the cricoid. The lamina is about 
an inch in length from above downwards and presents 
on its posterior surface a median vertical ridge to which 
the longitudinal muscle fibres of the oesophagus are at- 
tached. On either side of this ridge is a depression for 
«*the origin of the cricoarytaenoideus posterior. The arch 
of the cricoid cartilage measures about a quarter of an 
inch vertically, and gives attachment by its outer surface 
to the crieothyreoidei in front aud at the sides and to 
the inferior constrictor of the pharynx behind. At the 
junction of the laijtina with the arch there is a small 
circular facet on the outer surface for articulation with 
the inferior cornu of the thyreoid cartilage. The superior 
border of the cricoid cartilage slopes downwards and 
forwards over the arch and affords attachment in front 
and at the sides to the conus elasticus. Posteriorly it 
presents in the middle a notch and on either side of this 
an oval convex facet for articulation with the base of the 
arytaenoid cartilage. The inferior border is horizontal 
and is connected to the first ring of the trachea by the 
cricotracheal ligament. 

The ligaments connecting the thyreoid and cricoid 
cartilages are: — (1) the conus elasticus which has been 
already examined. (2) An articular capsule which sur- 
rounds the articulation between the inferior cornu of the 
thyreoid cartilage and the lateral surface of the cricoid 
cartilage. The capsule is lined by a synovial stratum,. 

* The Arytnnoii Cartilages, two in number, are pyra- 
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mldal in shape and surmount the lamina of the 
cartilage. Each cartilage presents for examination three 
surfaces, a base and an apex. The posterior surface is 
concave and gives attachment to the arytenoideus. The 
anterolateral surface is rough and gives attachment to the 
ventricular ligament and to the vocalts and thyreoarytae- 
noid muscles. The medial surface is" smooth And flat 
And covered by mucous membrane. The base is concave 
and presents an articular facet for the cricoid cartilage. 
It presents two prominent angles. The anterior angle 
or vocal process projects forwards and gives attachment 
to the vocal ligament. The lateral angle or muscular 
process projects backwards and lateralwards and gives 
attachment to the cricoarytenoideus lateralis in front 
and the cricoarytenoideus posterior behind. The ape# 
is directed upwards, backwards and medialwards and 
is surmounted by the corniculate cartilage. 

The ligaments connecting the arytsenoid cartilage with 
the cricoid are : (1) an articular capsule which surrounds 

the articular surfaces at the base of the arytenoid carti- 
lage and the superior border of the lamina of the cricoid 
cartilage ; it is lined by a synovial stratum. (2) The 
conus elasticus which connects the two cartilages. * 

The Corniculate Cartilages (cartilages of Santorini) 
are two small conical cartilaginous nodules which arti- 
culate with the summits of the arytaenoid cartilages* 

The Cuneiform Cartilages (cartilages of Wrisberg) 
arc two elongated cylindrical nodules of elastic carti- 
lage, placed one on each side, in the aryepiglottic fold, 

THE EAR. 

% 

The ear or organ of hearing is divisible into three . 
portions : the external ear, the middle ear, and the internal 
ear. The external ear consists of the pinna and' the 
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external acoustic meatUsl The pinna has been described 

(p. 2M). " r "* v 

To study the external acoustic meatus the following 
dissection is necessary. Remove the soft parts attached 
to the temporal bone. Clean the cartilaginous portion 
of the auditory tube and disarticulate the petrous portion 
of the temporal bone from the sphenoid. Remove the 
squamous portion of the temporal bone by a saw-ctft 
passing in front of the petrotympanic fissure. Cut jaway 
with bone forceps the anterior wall of the external acoustic 
meatus till the membrana* tympani at the bottom of the 
meatus is clearly seen. 

The External Acoustic Meatus (External auditory 
meatus) is about an inch in length and is directed for- 
wards and medialwards from the bottom of the concha. 
In its course it presents a curve the convexity of which 
is directed upwards. The medial two-thirds of the canal 
is bony whereas the lateral third is cartilaginous. The 
deficiency in the cartilaginous wall at the upper and back 
part has been noted. The bony portion of the canal is 
narrower than the cartilaginous portion and the nar- 
rowest part of the canal, called the isthmus , is seen about 
one-fifth of an inch lateral to the membrana tympani. 
The medial end of the canal is closed by the membrana 
tympani which is placed obliquely in such a way that the 
anterior wall and the floor of the canal are longer than 
the posterior wall and the roof. The skin lining the 
external acoustic meatus is prolonged over the lateral 
surface of the membrana tympani as a thin cutieular 
layer. In the cartilaginous portion of the canal the 
skin is covered with hair. 

The Membrana Tympani is an oval membrane forming 
the medial boundary of the external acoustic meatus tod 
placed obliquely from above downwards and forwards 
m As to form an acute angle with the floor of the can&t: > 
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Its lateral surface is concave and the deepest paitof the 
concavity is called the umbo. The handle of the 
descends through the membrane and shines through it. 
Th^ tip of the handle lies opposite the umbo; The 
circumference of the membrane is fixed to the mdcus 
tympanicus except at the upper part where a gap exists 
in the sulcus called the incimra tympanica (notch of' 
Rivinus). From the anterior and posterior ends of this- 
notch tyro thickened folds, called the anterior and pos* 
tenor malleolar folds , converge to the lateral process of 
the malleus projecting a little below the notch. The 
triangular piece of the membrana tympani included 
between the anterior and posterior malleolar folds and 
the incisura tympanica is loose and hence called the 
membrana flaccida. 

The tympanic cavity should now be opened from above; 
The whole of the tegmen tympani forming the roof of the 
tympanic cavity and lying lateral to the eminentia 
arcuata on the anterior surface of the petrous portion, 
of the temporal bone is to be rerfioved with chisel 
and bone forceps. When the tympanic cavity has beeir 
fully exposed ’open up the canal for the tensor 
tympani muscle in front and the tympanic antrum* 
behind. 

The Tympanic Cavity or Middle Ear is a small air- 
chamber placed between the membrana tympani and the 
internal ear. Its vertical and antero-posterior diameters 
are each about half an inch. Its transverse diameter 
is about a sixth of an inch. It is traversed by a chain> 
of bones which extend from its lateral to its medial wall.- 
It is lined by mucous membrane which is continuous with, 
that of the pharynx through the auditory tube. The 
cavity is divisible into two parts, an upper part lying; 
above the level of the membrana tympani* called the 
attic or epitympanic recess, and a lower part called ther 
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tympanic cavity proper which corresponds to thedepth 
of the membrana tympani. 

Boundaries. — The tympanic cavity presents for 

examination a roof, a floor, and four walls. The roof is 
formed by a thin plate of bone, called the legmen tympani, 
which has been removed. The floor or jugular wall is 
formed by a thin plate of bone which separates the tym- 
panic cavity from the jugular fossa. The anterior or 
carotid wall is formed by a lamina of bone which lies 
between the tympanic cavity and the carotid canal. At 
its upper part is seen the orifice of the semicanal for the 
tensor tympani muscle and below that the orifice of the 
auditory tube. These two orifices- are separated from 
each other by a thin lamina of bone called the. septum 
canalis musculo-tubarii . The posterior or mastoid wall 
presents at its upper and lateral part an opening which 
leads into the mastoid antrum and below this a hollow 
conical eminence called the pyramid . The pyramid 
contains the stapedius muscle and its summit is perforated 
by a small aperturfc for the passage of the tendon of the 
muscle. At the posterior wall at its junction with the 
lateral wall there is a minute aperture at the upper part, 
called the iter chorda? posterius through which the chorda 
tympani nerve enters the tympanic cavity. The lateral 
wall is formed chiefly by the tympanic membrane and the 
grooved ring of bone to which it is fixed. The medial 
or labyrinthic wall is formed by the lateral wall of the laby- 
rinth. This wall presents for examination : — (1) A rounded 
eminence in front called the promontory caused by the 
first turn of the cochlea. (2) An oval opening placed 
above the promontory called the fenestra vestibuli (fenestra 
ovalis) which leads into the vestibule of the internal ear 
and is closed in the recent state by the stapes. (3) Another 
opening, called the fenestra cochlece, is situated below and 
^behind the promontory and is dosed in the recent state 
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by a membrane called the secondary tympanic membnmi. 
{*) The eminence of the facial canal (aqu«eductus Failopii) 
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Fig. 82 . — Diagram of the auditory apparatus (after 
Poirier). 


A* Malleus. 

B. Incus. 

<2. Stapes. 

D. Membrana tympani. 

E. External acoustic meatus. 

F. Cochlea. 

<3. Aqueductus cochleae. 

H. Auditory tube. 

X ( Scala tympani. 


J. Fenestra oochlearis. 

K. Perilymph in vestibule. 

L. Saccule. 

M. Utricle. 

N. Superior semicircular canal. 

O. Acoustic nerve. 

P. Saccus endolymphaticua. 

Q. Cochlear canal. 


extends along the medial wall from before backwards 
above the fenestra vestibuli. 

The Tympanic Antrum is the cavity which communi* 
cates in front with the epitympanic recess of the tympanic 
cavity* It is bounded above by the tegmen tympani ; 
laterally by the squamous portion of the temporal bone 
belpw the temporal line ; medially by the petrous part 
of t|ie temporal bone in which is seen an eminence caused 
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by the lateral semicircular canal ; below and behind $>y 
the mastoid portion of the temporal bone in which are 
seen apertures which communicate with the mastoid 
air cells. 

Xhe Contents of the Middle* Ear are (1) the auditory 
ossicles, (2) the ligaments of the ossicles, (8) the muscles 
of the tympanic cavity, and (4) the nerves seen in the tym- • 
paniq cavity. 

The Auditory Ossicles are three in number, viz., 
malleus, incus and stapes. 

The malleus consists of a head, a neck, and three pro- 
cesses, called the manubrium, the anterior and lateral 
processes. The head projects into the epitympanic recess 
and articulates by its posterior aspect with the incus. The 
articular surface is constricted in the middle. The neck 
is the constricted portion below the head. The manu- 
brium is embedded throughout its entire length in the 
membrana tympani. The anterior process (processus 
gracilis) projects forwards from below the neck and is 
received into the petrotympanic fissure. The lateral 
process (processus brevis) projects latcralwards from the 
root of the manubrium ard rests against the tympanic 
membrane at the apex of the membrana flaccida. 

The incus consists of a body and two crura, short and 
long. The body articulates in front with the head of 
the malleus. The short crus passes almost horizontally 
backwards and lies against the posterior wall of the 
tympanum to which it is held by a ligament. Hie long 
crus descends vertically and at its lower end is bent 
mcdialwards terminating in a rounded knob, called the 
lenticular process^ which articulates medially with the 
head of the stapes. 

The stapes resembles a stirrup and presents a head, 
neck, two crura, and a base. The head presents a concave 
fatet laterally for articulation with the lenticular process 
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of the incus. The neck is the constricted part between 
the head and the crura and to it is inserted the stapedius 
muscle. Of the two crura the anterior is shorter and less 
curved than the posterior^ The base is an oval plate of 
bone which connects the crura and is received ift the 
fenestra vestibuli ; to the margin of which it is attached 
by an annular ligament. The upper margin of the base 
is convex and the lower almost straight. 

The Ligaments of the Ossicles : — There are two arti- 
cular capsules ; one surrounds the articulation between 
the head of the malleus and the body of the incus ; the 
other surrounds the articulation between the head 
of the stapes and the lenticular process of the incus. 
The malleus is connected with the wall of the tym- 
panic cavity by three ligaments. (1) The anterior 
ligament of the malleus connects its anterior process 
to the petrotympanic fissure. (2) The lateral ligament 
of the malleus connects its lateral process to the 
incisura tympanica. (3) The superior ligament of the 
malleus connects the head of the malleus to the roof of the 
tympanum. The incus is connected to the tympanic 
wall by the ligament of the incus which fixes its short 
process to the posterior wall of the tympanic cavity. 
The annular ligament of the stapes connects the circum- 
ference of the base of the stapes to the margin of the 
fenestra vestibuli. 

The Muscles of the tympanic cavity are two in number, 
the tensor tympani and the stapedius. 

The tensor tympani arises from the cartilaginous por- 
tion of the auditory tube, from the adjoining part of the 
sphenoid and from the wall of the bony canal containing 
it. It passes backwards and lateralwards through the 
canal for it above the bony part of the auditory tube. 
Entering the tympanic cavity its tendon turns abruptly 
lateralwards to be inserted into the medial aspect of the, 
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manubriu*n of the malleus near its root. It is supplied 
by a branch from the otic ganglion. 

The stapedius arises from the interior of the pyramid. 
Its tendon emerges from an aperture on the summit of 
the pyramid and is inserted into the posterior aspect of 
the. neck of the stapes. It is supplied by a branch of the 
facial nerve. 

The mucous membrane of the tympanic cavity lines 
the ossicles, ligaments and muscles and is continuous 
with that of the pharynx through the auditory tube* 
It lines the medial surface of the membrana tympani* 

The course* of the chorda tyunpani nerve through 
the tympanic cavity should be noted. It enters the 
tympanic cavity through the iter .chorda; posterior in the 
posterior wall near the upper end of the membrana tym- 
pani. Then it traverses the membrana tympani through 
which it shines lying between its fibrous layer and mucous 
lining at the level of the upper end of the manubrium. 
It issues out of the cavity through the iter chorda: 
anterior (canal of Huguier) at the medial end of the 
petrotympanic lissurc. 

The tympanic plexus ramifies upon the promontory 
on the medial wall of the tympanic cavity. It is formed 
by the tympanic branch of the glossopharyngeal nerve 
communicating with superior and inferior carotico tym- 
panic branches of the infernal carotid plexus of the sym- 
pathetic. Its branches supply the mucous lining of the 
cavity. 

The facial nerve should now be exposed in the facia! 
canal. Remove the auditory ossicles. Remove the 
lateral wall of the tympanic cavity with bone forceps. 
Then by a horizontal saw cut remove a slice of bone 
Immediately above the level of the root of the internal 
acoustic meatus. Then with bone forceps remove the 
ihip layer of bone still forming the roof of the meatus. 



The facial nerve is now exposed at its point of entrance 
into the facial canal. Open up the facial canal commcuei&g 
from the bottom of the internal acoustic meatus* N Tra*wL 
the facial nerve lateral wards in the canal up to thrhktus 
canaiis facialis (which also has to be opened up) r then 
backwards along the medial wall of the tympanic cavity ; 
and follow it downwards along the posterior wall to its 
exit from the s stylomastoid foramen. If the student 
can have the temporal bone softened in dilute acid solution 
the whole of the facial canal can be easily opened up by 
cutting with the knife. The lateral wall of the tympanic 
cavity need not be removed, but the upper part of the 
bony ring to which the tympanic membrane is attached 
should be bent laterally. 

Facial Nerve in the Temporal Bone. —In the inter- 
nal acoustic meatus the facial nerve consisting of its motor 
and sensory roots passes above and anterior to the 
acoustic nerve ; the sensory root lying between the motor 
root and the acoustic nerve. The two roots join and the 
trunk then enters the facial canal at the bottom of the 
meatus. In the facial canal the nerve at first runs lateral* 
wards over tho vestibule between the cochlea in front 
and the semicircular canals behind and presents a swel- 
ling called the genicular ganglion . At the ganglion the 
nerve bends backwards abruptly and passes along the 
upper part of the medial wall of the tympanic cavity. 
Reaching the posterior wall of the middle ear the nerve 
descends almost vertically to its point of exit from the 
stylomastoid foramen. 

The branches of the facial nerve in the facial canal 
are : (1) the greater superficial petrosal nerve which arises 
from the** genicular ganglion* and passes through the 
hiatus of the facial canal. Its subsequent course has been 
described (p; 244). (2) Corntnunitating filatnent to the 

lesser superficial petrosal nerve which arteea from the 
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genicular ganglion. (8) The external petrosal nerve is a minute 
filament which arises from the genicular ganglion and 
joins the sympathetic plexus around the middle meniiK - 
geal artery. <4) The nerve to the stapedius muscle arises 
from the facial nerve when it passes through the facial 
canal behind the pyramid. (5) The communicating 
fikment to the auricular branch of the vagus arises below 
the origin of the nerve to the stapedius muscle. (6) The 
chorda tympani nerve carries the sensory fibres of the 
facial nerve and arises a little above the termination of 
the parent trunk in the facial canal. Its course along 
the membrana tympani has been examined. 

The Acoustic Nerve lies below and behind the facial 
nerve in the internal acoustic meatus. At the bottom 
of the meatus it divides into two divisions, the coehlear 
and the vestibular. Filaments from these enter the 
minute apertures in the lamina cribrosa for distribution 
to the different parts of the internal ear. 

The bony labyrinth consists of the cochlea in front, 
the vestibule in the middle and the semicircular canals 
behind. Locate the positions of these parts and with 
a chisel define the bony labyrinth. 

The Internal Ear or Labyrinth consists of two parts, 
(1) the osseous labyrinth, being a series of cavities hollowed 
out of the petrous portion of the temporal bone, which 
intercommunicate with each other and are called the 
vestibule, semicircular canals, and cochlea ; and (2) the 
membranous labyrinth consisting of membranous 
channels contained within the osseous labyrinth. 

The Vestibule is the central chamber of the bony 
labyrinth, being situated behind the cochlea and in front 
of the semicircular canals. * On its lateral wall is seen the 
fenestra vestibuli which is closed in the recent state by 
the base of the stapes. Its medial wall colresponds to 
the bottom of the internal acoustic meatus and presents 



in front a circular depression, the recessm sphcericm, . 
which lodges the saccule and is perforated by minute 
apertures for the passage of filaments from the acoustic 
nerve to the saccule* Behind this circular depression 
is an oblique ridge called the crista vestibuli. At the back 
part of the medial wall is the opening of the aquasductm 
vestibuli which leads to the posterior surface of the petrous 
portion of the temporal bone. It lodges a diverticulum 
of the membranous labyrinth called the ductus endolym - 
phaticus. On the upper wall or roof is an elliptical depres- 
sion, called the recessm ellipticus , which lodges the utricle. 
The vestibule communicates * behind with the three 
semicircular canals by five openings and in front with 
the scala vestibuli of the cochlea. 

The Bony Semicircular Canals are three in number 
and named superior, posterior, and lateral. Each caiial 
presents a dilatation at one end called the ampulla where 
it opens into the vestibule. The superior semicircular 
canal is vertically placed at right angles to the long axis 
of the petrous portion of the temporal bone. Its lateral* 
end is ampullated and its medial end joins with the upper 
end of the posterior semicircular canal forming the crus 
commune . The posterior semicircular canal is also verti- 
cally placed parallel to the posterior surface of the petrous 
portion of the temporal bone. Its upper end joins the 
medial end of the superior semicircular canal forming 
the crus commune. Its lower end is ampullated. The 
lateral semicircular canal is horizontal and placed between 
the superior and posterior semicircular canals. It 
projects into the medial wall of the tympanic antrum. 
Its ampullated end is close to the ampullated end of the 
superior semicircular canal. 

The Cochlea resembles somewhat the shell of a snail 
and is conical in shape. Its apex or cupola is directed' 
forwards and lateralwards. Its base is directed backwards 
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■ m®4Wwaixi& towaids the bottom of the internal 
acoustic meatus and is perforated by several minute 
apertures for the passage of filaments of the cochlear divi- 
sion of the acoustic nerve. It consists of a canal wo^nd 
spirally for two turns and a half around a central pillar 
called the modiolus . This canal is partially subdivided 
into two passages by a thin lamina of bone, termed the 
lamina spiralis , which projects from the modiolus and 
follows the turns of the canal. The upper passage is 
called the scala vestibuli and the lower one, the mala 
tympani . The lamina spiralis leaves an opening at the 
cupola, called the helicotrema , through which the seala 
vestibuli and scala tympani communicate with each 
other. The modiolus is conical in shape with its base at 
the internal acoustic meatus and apex at the cupola. 
It is perforated by minute canals for the passage of cochlear 
nerve filaments. One of these canals is called the longi- 
tudinal canal of the modiolus and traverses it from base 
to apex. 

The Membranous Labyrinth is situated within the 
bony labyrinth. The membranous semicircular canals 
correspond exactly in contour the bony canals within 
which they are contained. They are separated from 
the bony canals by perilymph except at one place where 
they are attached. Within the bony vestibule there are 
two membranous sacs called the utricle and the saccule^ 
The utricle lies behind and into it the membranous semi- 
circular canals open. The saccule lies in front and com- 
municates with the membranous cochlea by a canal called 
the ductus reuniens . The utricle and the saccule indirectly 
^mmunicate with each other through the ductus efido- 
lymphatieus to which each is joined by a narrow duct. 
The membranous cochlea is called the ductus cochlmris 
; (scala media). It is formed by two membranes which 
.$$$ attached medially to the free margin of the lamina 
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apltalis and laterally they diverge to become attach^ 
to the lateral wall of the bony cochlea. The" tipgjrtKt 
membrane is called the membranu vestibuli (membrane 
of Reissmer) and the lower one, mernbratia bc&ilarw, 
Thus the separation between the scala vestibuli and 
seala tympani is complete. The ductus cochlearis i& 
closed towards the apex of the cochlea and afe its Mae 
communicates' with the saccule by the ductus reunlens* 
The scala tympani communicates with the tympanic 
cavity through the fenestra cochlearis which is closed 
in the recent state by the secondary tympanic membrane. 


THE ENCEPHALON OR BRAIN. 

Before commencing' the study of the membranes and 
blood vessels of the brain the student should form an idea 
of the general appearances presented by the organ and the 
arrangement of its main parts. For this he should refer 
to a model of the brain or if available to another brain 
from which the meninges and blood vessels have been 
removed. He should note the ovoid hemispheres cf the 
cerebrum which on account of their large bulk cover from 
above the other parts of the organ. Broadly speaking 
each hemisphere is subdivided into four h>bes, viz., the 
^frontal lobe in front, the parietal lobe in the middle, the 
occipital lobe behind, -and the temporal lobe below. 
The position of the central sulcus separating the 
frontal from the parietal lobe, of the pwefboccipjtal 
fissure separating the parietal from the occipital lobe 
and of* the lateral sulcus separating the frontal and 
parietal lobes above from the temporal lobe below 
should be noted. The fifth lobe or insula lies concealed 
in the lateral sulcus and has to be seen by drawing the 
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margins of tfa$ sulcus apArt. The cerebral pedundee 
einerge from the undersurface of the cerebral hemispheres. 
The hind brain consists of the cerebellum lying behind, and 
the pops and medulla oblongata in front* The surfaces 
of the hemispheres are marked by elevations called gyri 
and indentations called fissures or sulci. The longitudi- 
nal fissure incompletely separates the two hemispheres 
from each other. At the bottom of this fissure a great 
transverse commissure is seen connecting the two hemi- 
spheres. This is called the corpus callosum. It presents 
anteriorly a curved end called the genu and posteriorly 
a thick end called the splenium. On the sides of each 
cerebral peduncle before it emerges from the cerebral 
hemisphere certain masses of grey substance are situated. 
Thus on its lateral side is a biconvex mass called the 
lentiform nucleus and on its medial side are two masses ; 
one, called* the caudate nucleus, is situated anterolaterally 
to the other mass called the thalamus. 

Meninges of the Brain* — These are three in number, 
the dura mater, arachnoid and pia mater. The dura 
mater has been described (p. 227). The aracknoid is an 
exceedingly thin membrane spread over' the whole sur- 
face of the brain. Unlike the pia mater it does not dip 
into the fissures and sulci of the brain except into the longi- 
tudinal fissure, but bridges over them. It is separated 
from the dura mater by a capillary space called the sub- 
dvttaLspMe which contains fluid of the nature of lymph. 
It is separated from the subjacent pia mater by an interval 
called the mbarw kn& id cavity which contains cerebro- 
spinal liuid and is traversed by trabeculae of connective 
tissue passing from the arachnoid to the pia mater. The 
araehnoidean granulations which are processes of this 
trabecular tissue have been examined (p. 228). The 
subarachnoid cavity is continuous with the subarachnoid 
the medulla spinalis and communicates with 
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theventricles of the brain as will be seen lateron. - dht#*, 
thelafceral surface of the hemispheres the subaraehnoii4i» » 
cavity is insignificant but in certain situations at the base ; 
of the brain the arachnoid is separated from the pia mater 
by deep and wide intervals called subarachnoid cisterna. 

Subarachnoid Cisterns. — These are (1) the cisterna 
cerebettomeduUaris (cisterna magna) which is formed by 
the arachnoid bridging over the space between the medulla 
oblongata and the back part of the undersurface of the 
cerebellum ; (2) the cisterna pontis which is seen in front df 
the pons where the arachnoid covers the basilar artery ; 
(3) the cisterna interpeduncularis (cisterna basilis) which 
lies in front of the pons where the arachnoid extends from 
the temporal lobe of one side to that of the other ; (4) the 
cisterna chiasmatis which lies in front of the optic chiasma 
and contains the anterior cerebral arteries ; ( 5 ) the 
cisterna fossa; cerebri lateralis which is formed over the 
lateral fissures of the brain by the arachnoid bridging 
over the fissure between the temporal lobe, and the frontal 
and parietal lobes, (6) the cisterna vence magnee cerebri , 
which is formed by the arachnoid bridging over the gap 
between the posterior end of the corpus callosum and the 
superior surface of the cerebellum and contains the great 
cerebral vein. 

The pia mater is the vascular membrane of the brain. 
In it; the blood vessels ramify and from its deep surface 
minute arterial twigs enter the substance of the brain. 

It dips into the fissures and sulci of the cerebrum and 
cerebellum. On the surface of the cerebellum *it is thinner 
and less vascular. It is prolonged into the interior of the 
brain forming the tqja chorioijd^a of the third ventricle and 
the chorioM plexuses of the lateral and third ventricles. 

The dissector should now study the arteries of the 
brain. », * • • < 

Arteries of the Brain*— These are derived* 
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1 the two vertebral arteries the 

f-braHebeil''' ! of which form a remarkable anS^m^Ts^f ' tfie 
b#seof the brain called the circulus arteriosus. / 

The Internal Carotid Artery has been divided where 
it pierced the dura mater on the medial side of the anterior 
clinoid process (p. 24 1 ). It passes to the medial extremity 
■of 4he lateral cerebral fissure where it gives off the termi- 
nal branches, viz., (1) the anterior cerebral, (2) the midlde 
cerebral, (3) the posterior communicating, and (4) the 
anterior chorioid . 

The Anterior Cerebral Artery runs forwards and medial- 
wards above the optic nerve to the anterior extremity 
of the longitudinal fissure. Here it lies side by side with 
the artery of the opposite side and the two vessels are 
connected by a short transverse branch called the anterior 
communicating artery. Then it proceeds forwards along 
the medial aspect of the frontal lobe and curving round 
the genu of the corpus callosum is continued backwards 
over the upper surface of the corpus callosum towards 
its splenium where it anastomoses with the ^posterior 
cerebral artery. The branches given off from the anterior 
cerebral artery are: — (1) The antero-medial ganglionic 
branched which are small twigs. They pass upwards, 
pierce an area of grey substance called the anterior per- 
forated substance and supply the * anterior end of the 
caudate nucleus, the rostrum of Hie corpus callosum 
and the septum pellucidum. (2) The inferior fronted 
branches , two or three in number, supply the medial part 
of the orbital surface of the frontal lobe and the olfactory 
tract and bulb. (3) The anterior frontal branches supply 
the anterior part of the medial surface and upper part of 
the lateral surface of the frontal lobe. (4) The middle 
frontal branches supply the medial surface of the frontal 
, lobe behind the preceding branches. Its terminal twigs 
the adjacent part of the lateral surface Of the 
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Fi$. 88. — Arteries of the brain and the arterial * 
at the base of the brain (Wilson)* 



1. Vertebral arteries 

2, Anterior spinal branches 
uniting to form ai liogle 
vessel. 

8. Posterior ppiftal artfejr* 

4. Meningeal branch of 
vertebral artery* 

6. Posterior inferior cere- 
bellar artery. 

6. Basilar artery giving off 
pontine branches. 

7. SupoiMf cere hollar ar- 
tery. 

8. Posterior cerebral artery. 

0. Posterior conAnuntca- 

ting branch of internal 
carotid artery. 

10. Internal carotid artery, 

11. Ophthalmic artery, 

12. Middle cerebral artery* 

13. Anterior cerebral artery. 

14 interior communica- 
ting artery. 

15. Antero-nuedtal ganglio- 
nic branches of anterior 
cerebral artery. 

16. Antero-latefal ganglio- 
nic branches ot middle 
cerebral artery. 

17. Poster o -medial ganglio- 
nic branches of paste- 
i tor cerebral artery. 


brain. (5) The posterior frontal branches supply the 
medial aspect of the brain in front of the parietooccipital 
fissure ; the terminal twigs supply the adjacent part of 
the lateral surface of the parietal lobe. 

The Middle Cerebral Artery proceeds along the lateral 
cerebral fissure at first lateral wards and then backwards 
and divides into terminal branches on the insula. Its 
branches are : — (1) the antero-lateral ganglionic branches 
which -are numerous twigs. Tb^sy pass upwards through 
the anterior perforated substance and supply certain grey 
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masses at the base called basal ganglia and the hrterfcil 
Mid external capsules. (2) The inferior lateral frontal 
branches which supply the lateral part of the orbital 
surface and the lower part of the lateral "surface of the 
frontal lobe. (8) The ascending frontal branch which 
supplies, the gyrus lying in front of the central sulcus. 
(4) The ascending parietal branch which supplies the gyrus 
behind the central sulcus. (5) The panCto-tempotal 
branch which supplies the inferior part of the parietal 
lobe and the posterior part of the temporal lobe. (6) The 
temporal branches which cftrve downwards to supply the 
front part of the lateral surface of the temporal lobe. 

The Posterior Communicating Artery is a slender 
branch which proceeds directly backwards to join the 
posterior cerebral artery. 

The Anterior Chorioidal Artery passes backwards 
and lateralwards and enters the inferior cornu of the 
lateral ventricle to supply the chorioid plexus. 

The Vertebral Artery enters the cranial cavity through 
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JFig* 84. — Diagram showing the distribution of cortical 
i m of cerebral arteries the lateral surftjpe of 
‘'brain. « * 1 
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the foramen magnum and proceeds along the side of the 
medulla oblongata gradually inclining towards the median 
line. At the lower border of the pons it unites with its . 
fellow of the opposite side to form the basilar artery. 
Within the cranium it gives off the following%mncAe* : — 
(1) Meningeal branch which supplies the .dura # mater in 
the posterior cranial fossa. (2) The posterior spinal artery 
arises from the vertebral at the side of the medulla 
oblongata and passes downwards into the vertebral canal. 
Its course on the medulla spinalis has been described 
(p. 269). (8) The posterior 9 inferior cerebellar artery is 

the largest branch of the vertebral. It proceeds back- 
wards along the side of the medulla oblongata 4 to the 
undersurface of the cerebellum and divides into two 
branches, a medial and a lateral. The medial branch 
runs backwards to the -notch between the posterior ends 
of the cerebellar hemispheres. The lateral branch supplies 
the back part of the inferior surface of the cerebellar 
hemisphere as far as its lateral border. (4) The anterior 
spinal artery arises close to the lower border of the pons r 
passes downwards and medial wards on the anterior 
surface of the medulla oblongata and meets its fellow of 
the opposite side above the foramen magnum. The single 
trunk thus formed descends Bong the aut#x)-median 
fissure of the medulla spinalis (p; 276).' (5) , The medul- 
lary branches are minute twigs which enter thesubstance 
of the medulla oblongata. ^ * 

The Basilar Artery is a short vessel gkjfeipmg from 
the lower to the upper borderof the formed^ 

by the union of the two vertebral ' It runs ■ 

along the median groove cmtbe ventiall)is#i^ce, of the , 
pons and terminates by dividinginto two posterior cerebral 
arterip.,; It gives off the following brapeb^s on each 
side^(l) the pontine br<mch#0* these minute 

twigs which run lateralwards and supply the popsv 
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(2) 'the* internal auditary artery which is a long slca<jbr , 
branch ; it accompanies the acoustic nerve to the 
acoustic meatus and supplies the internal ear. (8) Tjfee 
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Fig. 85. — Diagram showing the distribution of cortical 
branches of cerebral arteries on the medial surface of 
the brain. 


anterior inferior cerebellar artery supplies the front part 
of the inferior surface of the cerebellum. ^ (4) The supe- 
rior cerebellar artery arises from the basilar artery near 
its termination. It winds round the cerebral peduncle 
and reaches the superior Surface of the cerebellum which 
it supplies, (5) The posterior cerebral artery. 

The Posterior Cerebral Artery runs lateralwards being 
separated from the superior cerebellar artery by the 
oculomotor nerve. It is soon joined by the posterior 
communicating artery. Then it passes backwards and, 
winding round the peduncle of the cerebrum, reaches 
the Undersurface of the occipital lobe close to the splenium. 
The branches of the posterior cerebral artery are : — (I) the 
poster o- median ganglionic brdndhes which are * minute 
twigs. v They arise near the origin of the parent trunk 
^lid propeed upwards. Piercing a grey area called the 
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posterior perforated substance they supply the thalamus* 
(%) The posterior chorioidal artery passes forwards beneath 
the splenium and enters the tela chorioidea of the third 
ventricle and the chorioid plexus of the lateral ventricle* 
{3) The posterolateral ganglionic branches are mipute twigs 
which arise on the lateral side of the cerebral peduncle* 
They pass upwards to supply the thalamus* (4) The 
anterior and posterior temporal branches pass lateralwards 
to supply the lower surface of the temporal lobe. (5) The 
calcarine bramh runs along the calcarine fissure and 
supplies the medial aspect of thg occipital lobe. (6) The 
par ieto- occipital artery runs upwards along the parieto-. 
occipital fissure and supplies the gyri in front and behind 
the fissure. Its terminal branches supply the lateral 
surface of the occipital lobe. 

Circulus Arteriosus (circle of Willis), — This important 
arterial anastomosis 7s situated in the subarachnoid cavity 
above the pons. It is formed in front by the anterior 
cerebral arteries connected together by the anterior 
communicating artery, laterally by the posterior commu- 
nicating arteries which connect the internal carotid 
arteries in front with the posterior cerebral arteries behind ; 
behind by the two posterior cerebral arteries. 

The student has noticed that two systems of arterial 
branches supply the brain. (1) The cojM&qJL* system of 
branches supply the surfaces of the different lobes of the 
brain and send minute twigs penetrating for some depth 
into the interior to supply the subjacent brain substance. 
These vessels anastomose to some extent with each otherf 
(2) The ganglionic system of branches penetrate the 
substance of the brain to supply the basal ganglia* 
These branches do not anastomose with each ^ther and : 
hence are called terminal arteries. 

Veins nf the Brain* — These all terminate in the 
sinuses of the dura m$ter. The cerebral veins are dtvi* 
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s&jjto into two groups external and internal* The e xterna l 
cmkralvems are (1) the superior <2) middle, and (3) 
ferior* The superior cerebral mins are six to twelve i& 
number. They drain the venous blood from the medial 
surface and from the upper part of the lateral surface 
of the cerebral hemisphere and open into the superior 
sagittal Sinus (p. 229). The middle cerebral vein receives 
venous blood from the lower part of the lateral surface of 
the cerebral hemisphere and courses along the lateral 
fissure from behind forwards to terminate in the 
cavernous or sphenoparietal sinus. It communicates 
with one of the superior cerebral veins hy means of a 
venous channel, called the great anastomotic vein, and 
thus indirectly communicates with the sagittal sinus*. 
Behind it also communicates with the transverse sinus- 
by a vein called the posterioi • anastomotic vein which 
courses over the temporal lobe. The inferior cerebral 
veins are of small size. Those from the orbital surface of 
the frontal lobe open either into the anterior cerebral 
vein or into the middle cerebral vein. Those from the 
back part of the inferior surface open into the basal vein 
or into the superior petrosal sinus or the transverse sinus. 
The anterior cerebral vein receives venous blood from 
the medial surface of the cerebral hemisphere. It accom- 
panies the anterior cerebral artery and proceeds to the 
anterior perforated substance where it opens into the basal 
vein. The deep middle cerebral vein drains venous blood 
from the insula. It courses along the lateral fissure and opens 
into the basal vein at the anterior perforated substance. 

The basal vein is formed by the union of the anterior 
cerebral vein and deep middle cerebral vein. It is- 
joined by an internal vein, viz., the inferior striate 
min which emerges from the anterior perforated sub* 
c. The basal vein passes* backwards round the 
Cpeibral peduncle and opens into the internal cerebral vein- 
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; The great cerebral vein 
large Vein which 'drains ' venous, t ' the 

of the ’ cerebrum. Its. formation inside the* brain wllff Ji| 
seen at a later stage of dissection. It issues beneath 
the posterior end of the corpus callosum and opens into 
the anterior end of the straight - sinus. Its torn end 
beneath the splenrum can now be seen. : 

The interval cerebral veins are two in number ; each 
is formed by the union of the terminal and chorioid veins. 
These will be examined later on, 

The cerebellar veins may be grouped into two sets, the 
superior and inferior. The superior cerebellar veins 
pass forwards and medialwards and open into the straight 
sinus and into the great cerebral vein. Some pass lateral- 
wards to open into the superior petrosal sinus or trans- 
verse sinus. The inferior cerebellar veins drain the 
inferior surface of the cerebellum and open into the occipi- 
tal, transverse, and superior petrosal sinuses. 

The veins of the ])ons pass upwards to end in the basal 
vein. The veins of the medulla oblongata communicate 
with the veins of the pons above and those of the medulla, 
spinalis below. On the posterior surface of the medulla 
oblongata they also communicate below with the veins 
of the spinal medulla and terminate above in the inferior 
petrosal sinus. 

The dissector should now remove the membranes 
and blood vessels from the surface of the brain. Ibis 
must be done with caution and special care should be 
taken at the points where the cerebral nerves are attached 
to the brain. At the present stage of dissection it is not 
necessary that the membranes should be removed from 
the entire brain but the student may remove them from 
the different parts of the organ as the dissectioh proceeds. 

G«aBy^log» of Brain.— The mass of nervous/- 

mater tkntained in the cavity of the cranium and known 
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as the brain may be divided into : — (1) {jgg ep- 

brain (prosencephalon) which includes the cerebral 
hemispheres with the cavities inside them called the 
lateral ventricles and the third ventricle together with 
the structures bounding it ; (2) the midbrain (mesence* 
phalon which connects the forebrain with the hind brain ; 
(8) the *hind brain (rhombencephalon) which includes 
the medulla oblongata, the cerebellum and the pons 
together with the fourth ventricle. 

THE CEREBRAL HEMISPHERES. 

Each cerebral hemisphere is an bvoid mass and is 
incompletely separated from its fellow of the opposite 
side by a median cleft called the longitudinal fissure . 
The surfaces of the hemispheres are mapped out by 
eminences called convolutions or gyri separated from each 
other by furrows called fissures or stdei. Each hemisphere 
presents three surfaces and four borders. The lateral 
surface is convex and fits into the concavity of the vault 
of the cranium. The medial surface is flat and is separated 
from that of the opposite hemisphere by-the falx cerebri. 
The inferior* surface is irregular and may be subdivided 
into three portions corresponding to their situation. 
Thus the anterior portion is formed by the inferior 
or orbital surface of the lrontal lobe. It is concave and 
lies on the roof of the orbit. The middle portion is formed 
by the inferior surface of the temporal lobe. It is 
convex and lies in the middle cranial fossa. The pos- 
terior portion is formed by the inferior or tentorial sur- 
face of the occipital lobe. It is concave and lies on the 
tentorium cerebelji. The borders separating these 
surfaces from each other are,* — (1) the superomedial 
border which separates the lateral from the medial sur- 
face. (2) The inferolate al border which separates the 
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lateral from the inferior surface ; the front part of t 
border separating the lateral surface from the orbital 
portion of the inferior surface is called the superciliary 
border . About two inches in front of the posterior end 
of the hemisphere there is a notch in the inferolateral 
border called the preoccipital notch , (3) ‘The medial 
orbital border separates the medial surface from the 
orbital part of the inferior surface. (4) The medial 
occipital border separates the medial surface from the 
tentorial part of the inferior surface of the occipital lobe. 
The anterior end of each # hemisphere is called the 
frontal pole and the posterior end the occipital pole . 
The anterior end of the temporal lobe is called the 
temporal pole . Structurally the cerebral hemispheres 
are composed of an outer layer of grey substance or corte x 
and an inner layer of white or medullary substan ce . In 
addition there arc certain collections of grey matter 
towards the base of each hemisphere called the basal 
ganglia- 

The Longitudinal Fissure is the antero-posterior 
cleft in the median plane between the two cerebral hemis- 
pheres. In front and behind it completely separates 
the two hemispheres, but in its middle portion the great 
transverse commissural b a nd , the corpus* callosum, 
forms its floor and connects the hemispheres together. 
The f alx cere bri projects into it. 

The fissures on the cerebral hemispheres are of two 
kinds, complete and incomplete. The complete fi ssures 
are produced by infoldings of the whole thickness of the 
brain wall producing corresponding elevations in the 
brain cavity. The anterior portions of the calcarine 
and collateral fissures are complete fissures. The in- 
complete fiss ures cause indentations on the cortical grey 
substance "'and' * the subjacent white without producing 
elevations in the brain cavity. The fissures are also 
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classified into interlobar and intralobar ; the former 
demarcate the different lobes from each other ; the latter 
demarcate the different gyri in a particular lobe. 



Fig. 86.— Lateral surface of the left cerebral hemis- 
phere, viewed from the side (after Gray). 

The interlobar fissures on the latpral surface of 
each cerebral hemisphere are : (1) the lateral fissure, 

(2) the central sulcus, (3) the parieto-occipital fissure, 
and (4) the circular sujeiis. 

The Lateral Fissure ( fissure of Sylvius ) begins at the 
inferior surface of the hemisphere and terminates on 
its lateral surface. It consists of a stem and three rand. 
The stem begins at the anterior perforated substance 
and nasscs lateralwards between the orbital surface of 
the frontal lobe and the anterior end of the temporal 
lobe. Reaching the lateral surface of the hemisphere 
it divides into three rami, the anterior horizontal, the 
afcterior ascending, and the posterior. The anterior 
horizontal ramus passes horizontally forwards for about 
inch into the lower part of the lateral surface of the 
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frontal lobe. The • anterior ascending ramus ascent h 
almost vertically into the lower part of the lateral atirffeM 
<of the same lobe for about an inch. The posterior remits 
is the continuation backwards and upwards of the stem* 
It is about three inches in length and lies between the 
frontal and parietal lobes above and the temporal lobe 
below. Its terminal portion is bent upwards into the 
lower part of the parietal lobe. 

The Central Sulcus (fi ssur e of Rolando) c ommences 
at or near the longitudinal fissure a little behind its middle 
and runs obliquely downwards and forwards along the 
lateral surface of the cerebral .hemisphere to terminate 
a little abo\e the posterior ramus of the lateral 4 fi£suite 
at the junction of its anterior and middle thirds. In 
its course it presents two bends ; the upper bend is called 
the supejiur^genu and has its concavity directed forwards ; 
the lower bend is called the inferior Jfenu and has Its 
concavity directed backwards. This figure separates the 
frontal lobe from the parietal lobe on the lateral surface. 

Parietooccipital Fissure. - A small portion of it Js 
seen on the lateral surface of the cerebral hemisphere ; 
the greater portion of it is situated ou the medial surface. 
The lateral part passes lateralwards for about half 
an inch from the longitudinal fissure and is situated about 
one inch and a half to two inches in front of the occipital 
lobe. The medial part passes downwards and forwards 
on the mesial surface and meets the calcarine fissure 
behind the splenium. 

The Circular Sulcus (limiting sulcus of Reil) surround# 
the insula which lies concealed in the lateral fifsu&e. 
On separating the upper and lower boundaries of the 
posterior ramus of the lateral fissure the insula will be 
exposed. The circular sulcus presents three limbs; 
an upper limb separating the insula from the frontal and 
parietallohes ; a loner limb separating it from the temporal 
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lobe j and an anterior limb separating it from the orbital 
s urface of the frontal lobe. ? Y 

The lobes of e ach cere bral hemisphere are (1) fron- 
tal, (2) parietal, (8) temporal, (4) occipital, (5) limbic, 
and (8) the insula. 

The Frontal Lobe, on the lateral surface of the hemis- 

« 7 

phere, is bounded behind by the central sulcus, below 
by the posterior ramus of the lateral fissure. Its in- 
ferior or orbital surface is bounded behind by the stem 
of the lateral fissure. Its medial surface is not demar- 
cated from that of the parietal lobe by any fissure but 
a line drawn from the upper end of the central sulcus ver- 
tically downwards along the medial surface serves as the 
boundary line between the medial surfaces of the two lobes. 

The lateral surface of the frontal lobe presents three 
main sulci which map out four gyri. The sulci are : — 
(I) The precentral sulcus which lies in front of the central 
sulcus and parallel to it. It consists of two parts, an 
upper and a lower, which are usually not connected with 
each other. (2) The superior frontal sulcus passes almost 
horizontally forwards from the upper part of the pre- 
central sulcus. (3) The inferior frontal sulcus passes 
forwards and slightly downwards from the lower part 
of the precentral sulcus. The gyri are : — (1) The anterior 
central gyrus (ascending frontal convolution) which lies 
between the central and precentral sulci. It is the motor 
area of the cortex. (2) The superior frontal gyrus lies 
above the superior frontal sulcus and encroaches on the 
medial surface. It is frequently subdivided into an 
upper and a lower part by an antero-posterior furrow 
Called the paramedial frontal sulcus. (3) The middie 
frontal gyrus lies between the superior and inferior frontal 
sulci and is limited behind by the precentral sulcus. 
{4)»Tbe inferior frontal gyrus lies in front of the precentral 
and below the inferior frontal sulcus. It is limited 
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below by the superciliary border which separates it 
from the orbital surface. This gyrus is subdivided mto 
three parts by the anterior horizontal and anterior ascend- 
ing rami of the lateral fissure. The portion lying below 
the anterior horizontal ramus is called the pars ' orbitalis . 
The portion lying between the anterior horizontal and 
anterior ascending rami is called the pars triangularis . 
The portion lying behind the anterior ascending ramus 
is called the pars basilaris . j The left inferior frontal 
gyrus is called * Broca’s c onvolution as Broca localised 
it as the centre for articulate speech.^ 

The inferior or orbital surface of the frontal lobe 
presents two sulci ; the olfactory sulcus and the H-sh&ped 
orbital sulcus. The olfactory sulcus lies dose to the 
medial orbital border and lodges the olfactory tract and 

bulb. The H-shapcd Or- 
bital sulcus lies lateral 
to the olfactory sulcus 
and presents two antero 
posterior limbs, one me- 
dial and the other lateral, 
connected in the middle 
by a transverse limb 
like the letter H. Th& 
orbital surface of the 
frontal lobe is mapped 
out into five gyri. (I) The 
gyrus reefm lies? between 
the media! border and the 
olfactory sulcus. (2) The 
medial orbital gyrus lies 
between the olfactory 

Fig. 87. — Orbital surface of the left frontal lobe 
(after Gray). 
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sulcus ai*d the medial limb of the Reshaped orbital 
«ulcu^ The gyrus rectus and the medial orbital gyrus are 
continuous with the superior frontal gyrus on the lateral 
surface of thohemisphere. (8) The anterior orbital gyrmtim 
in front of the transverse limb of the orbital sulcus. It is 
continuous with the middle frontal gyrus. (4) The lateral 
orbital gyrus lies lateral to the lateral limb of the orbital 
sulcus and is continuous with the inferior frontal gymt. 
{5) The posterior orbital gyrus lies behind the transverse 
limb of the orbital sulcus. 

The medial surface of "the frontal lobe will be studied 
later on. 

Parietal Lobe. — The lateral surface of the parietal 
lobe is bounded in front by the central sulcus, behind 
by the lateral part of the parietooccipital fissure and 
by a line drawn from the lower extremity of this fissure 
to the preoccipital notch, below by the posterior ramus 
of the lateral fissure and an imaginary line drawn back- 
wards in continuation of the same ramus to meet the 
posterior boundary. It presents the following sulci ■ 
(1) The postcentral sulcus which lies behind and parallel 
to the central sulcus. It is sometimes interrupted in 
the middle presenting an upper limb and a lower limb. 
t(2) The intraparietal sulcus passes almost horizontally 
backwards from the middle of the post-central sulcus. 
It is prolonged behind into the occipital lobe as the 
occipital ramus of the intraparietal sulcus and terminates 
by joining the transverse occipital sulcus behind the 
lateral parietooccipital fissure. Sometimes there is an 
interruption between the occipital ramus and the 
intraparietal sulcus. The gyri on the lateral surface of 
the parietal lobe arc:— (1) The posterior central gyrus 
•(ascending parietal convolution) which lies between 
the central sulcus in front and the postcentral sulcus 
behind. It is continuous in front with the precentral 
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gyrus round the upper and tower ends of the writoNl,;. 
tmlcus. (2) The superior parietal ttdkde h h® undedin 
front by the upper part of the postcentral sulcus and to 
continuous in front with the postcentral gyms above 
the upper end of the postcentral sulcus* Behind it te 
the lateral parietooccipital fissure and below the lower 
end of this fissure it is connected with the occipital lobe 
by a connecting gynis called the arcus parietooccipitaUs ; 
below it is bounded by the intraparietal sulcus. (8) The 
inferior parietal lobule is bounded in front by the lower 
part of the postcentral sulcus, •above by the intraparietal 
sulcus, below by the lower boundary of the parietal lobe 
and behind by the imaginary line which bounds the 
parietal lobe posteriorly. This lobule is further sub- 
divided into two gyri, viz., (a) the supramarginal gyrus 
which lies around the upturned end of the posterior 
ramus of the lateral fissure and is continuous in front 
with the postcentral gyrus and behind with the superior 
temporal gyrus ; ( b ) The angular gyrus which lies around 
the upturned end of the superior temporal sulcus. 

The medial surface of the parietal lobe will be studied 
later on. 

The Occipital Lobe forms the posterior part of the 
hemisphere. Its lateral surface is bounded in front 
by the lateral part of the parietooccipital fissure and by 
a line drawn from its lower end to the preoccipital notch. 
The sulci on its lateral surface are : — (1) Tbe transverse 
occipital sulcus which lies behind the lateral part of the 
parietooccipital fissure and which is joined in front 
by the occipital ramus of the intraparietal sulcus. (2) The 
lateral ocxipital sulcus which passes from behind forwards 
on the lateral surface of the occipital lobe. The gyri 
on its lateral surface are : — (1) The superior occipital 
gyrus which lies above the lateral occipital sulcus. 
(2) The inferior occipital gyrus which lies below the same 
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sulcus. {&) The arcus parietooccipitalis lies in ft out Of 
the transverse occipital sulcus and has been already 
described. 

The inferior or tentorial surface of the occipital lobe 
is continuous in front with the inferior surface of the 
temporal lobe and is demarcated from it by an imaginary 
line passing transversely from the preoccipital notch* 
This surface presents the posterior end of the collateral 
fissure which runs from behind forwards into the temporal 
lobe and separates the posterior ends of the lingual and 
fusiform gyri. The fusiform gyrxis lies laterally while 
the lingual gyrus lies medially and encroaches on the 
medial surface of the occipital lobe. 

The medial surface of the occipital lobe will be studied 
later on. 

The Temporal Lobe is situated below the posterior 
ramus of the lateral fissure and in front of the occipital 
Jobe. Its lateral surface is mapped out into three gyri 
by two sulci. The sulci are : — The superior temporal 
sulcus {parallel sulcus) which lies below the posterior 
ramus of the lateral fissure and runs parallel to it. It 
extends from the temporal pole to a little behind the 
upturned end of the posterior ramus of the lateral 
fissure. (2) The middle temporal sulcus which lies below 
the preceding and runs parallel to it. It is often inter- 
rupted in the middle. The gyri are : — (1) The superior 
temporal gyrus which lies between the posterior ramus 
of the lateral fissure and the superior temporal sulcus. 
It is continuous behind with the supramarginal gyrus. 
(2) The iniddle temporal gyrus which lies between the 
superior and middle temporal sulci. It is continuous 
behind with the angular gyrus. (3) The inferior tempo- 
ral gyrus which lies below the middle temporal gyrus and 
m continuous behind with the inferior occipital gyrus. 

The inferior surface of the temporal lobe presents 
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the following sulci : — (1) The inferior temporal sulcus 
which lies most laterally and runs anteroposteriorly* It 
separates the inferior temporal gyrus lateraUyfrom the 
fusiform gyrus lying medially. (2) The collateral fissure 
which lies medial to the fusiform gyrus and separates 
it from the lingual gyrus behind and the hippocampal 
gyrus in front. Behind it is continued along the.inferior 
surface of the occipital lobe and in front it terminates a 
little behind the temporal pole. (8) Ckorioidal fissure - 
A portion of this fissure is seen extending from below the 
splenium towards the anterior end of the temporal lobe. 
It forms the upper and medial boundary of the inferior 
surface of the temporal lobe and through it a vascular 
fold of pia mater, the chorioid plexus, enters the inferior 
cornu of the lateral ventricle. The gyri on the inferior 
surface of the temporal lobe arc : — (1) The inferior tempo - 
ral gyrus which lies lateral to the inferior temporal sulcus 
and is continuous with the same gyrus seen on the lateral 
surface, (2) The fusiform gyrus which lies between the 
inferior temporal sulcus and the collateral fissure. Behind 
it is continued to the inferior surface of the occipital lobe. 
(8) The hippocampal gyrus lies between the collateral and 
chorioidal fissures. Its anterior extremity is bent up- 
wards on itself like a hook and is called the uncus . 
The uncus is separated from the temporal pole by a slight 
deft called the incisura temporalis. Behind and below 
the hippocampal gyrus is continuous with the lingual 
gyrus ; behind and above with the cingulate gyrus lying 
above the corpus callosum. 

The superior surface of the temporal lobe presents 
some gyri concealed in the posterior ramus of the lateral 
fissure. These gyri pass from behind forwards and lateral- 
wards and are called the transverse temporal gyti . 

Limbic Lobe. — This name is given to certain gyri 
included in the four lobes described above, and lying in con- 
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tinuity on the medial surface of each hemisphere. These 
gyri will he studied when the medial surface of 
cerebral hemisphere is examined. . 5 ' 

The Insula (Island of Heil) lies concealed at the bottom 
of the lateral fissure. To see the insula it is necessary 
to separate widely the lips of that fissure. It then appears 
as a somewhat triangular eminence with its apex at the 
commencement of the stem of the lateral fissure^ 
The gyri which bound the lateral fissure overlap the 
insula and are called the opercula of the insula . These 
opercula, four in number, are separated from each other 
by the three limbs of the lateral fissure and are named 
the orbital, frontal, frontoparietal, and temporal opercula. 
The orbital operculum lies below the anterior horizontal 
ramus of the lateral fissure. The frontal operculum lies 
between the anterior ascending and anterior horizontal 
rami. The fronto-parietal operculum lies between the 
anterior ascending ramus and the terminal part of the 
posterior ramus of the same fissure. The tcmjwral oper- 
culum is formed by the upper margin of the superior 
temporal gyrus. The circular sulcus surrounds the 
insula (p. 455). 

Gyri of the insula.- The surface of the insula is sub- 
divided hv a suleus called the sulcus centralis insula \ 
It runs from the apex of the insula upwards and backwards. 
The gyri lying in front of the suleus are three or four 
in number and are called short gyri while the gyrus 
lying behind the suleus is long and is called the 
long gyrus. 

The olfactory lobe should be studied now. 

Olfactory Lobe. — This name is given to the 
following parts lying in continuty : — (1) The olfactory 
bulb, (2) the olfactory tract, (3) the olfactory trigone, 
(4) the parolfactory area of Broca, and (5) the anterior 
perforated substance. 
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‘ •Tt*e otfactory btilb is the enlarged anterior end of 
olfactory trad:. It lies in the groove on the upjter 
of the lamina cribrosa of the ethmoid bone. To its lower 
surface are attached the olfactory nerve filaments. 

The olfactory trqfit is the narrow pari behind the 
olfactory bulb. It lies in the olfactory sulcus on the 
orbital surface bf the frontal lobe. It is triangular on 
section, the apex of the triangle being received into the 
olfactory sulcus. 

The olfactory trigone is the triangular elevation at the 
back part of the olfactory tragt with its apex in front. 
From the lateral angle of the olfactory trigone the 
lateral olfactory stria passes along the lateral part of the 
trigone and the anterior perforated substance ter* the 
uncus of the hippocampal gyrus. From the medial &ngle 
of the olfactory trigone the medial olfactory stria passes 
along the medial aspect of the trigone medialwards to the 
subcallosal gyrus situated beneath the anterior part of 
the corpus callosum. 

The parolfactory area of Broca is a small triangular 
area situated in front of the subcallosal gyrus on the ' 
medial surface of the hemisphere. 

The anterior perforated .substance is so called on account 
of its being perforated by blood vessels, viz., the antero- 
lateral ganglionic arteries. It is bounded in front by the 
olfactory trigone, behind by the optic tract, laterally 
by the lateral olfactory stria and medially by the medial 
olfactory stria. 

. The medial surface of the cerebral hemisphere is now 
to be studied. For this the left hemisphere is to be 
sliced off with a long knife about half an inch above the 
level of thb corpus callosum. The cut surface presents 
an oval mass of white matter surrounded on all side& 
by a convoluted layer of grey matter. This? oval area 
is called the centrum ovale minus and its surface is spotted 
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with red dots (puncta vaseulosa) which are the cut ends 
of minute Wood vessels. * 

Medial Surface of the Cerebral Hemisphere. — The 
fissures and sulci on the medial surface are : — {!) the 
callosalfissure which is a slit-like interval lying between 



Fig. 88. — Medial surface of ttie left cerebral hemis- 
phere (after Gray). 


the convex surface of the corpus callosum and the 
overlying gyrus. (2) The cing&late sulcus begins below 
the anterior end of the corpus callosum and, curving 
round its genu, passes backwards parallel to the callosal 
sulcus. Its posterior end turns upwards and cuts the 
superomedial border behind the upper end of the central 
sulcus. Opposite the upper end of the precentral sulcus 
it sends an offset towards the superomedial border. 
(8) The medial part of the parietooccipital fissure has 
been” described with the parietooccipital fissure. (4) The 
jctititeariVw fissure is a complete fissure. It begins close 
to the occipital pole and, running forwards a f 6 slightly 
upwards, joins the p&rietoocdjpital fissure J^ptid^ie 
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splenium. It continues its course further forwards ami 
ends below the splenium. (5) The subparietal suicm 
lies between the posterior end of the cingulate sulcus 
and the medial part of the parietooccipital fissure* It 
is in the same line with the back part of the cingulate 
sulcus excluding its upturned end* 

The gyri on the medial surface of the cerebraf hemis- 
phere are : — (1) The superior frontal gyrus, which has 
been seen on the lateral surface of the hemisphere. On 
the medial surface it lies between the cingulate sulcus 
below and the superomedial border above. Behind it 
is limited by the offset from the cingulate sulcus which 
passes upwards towards the upper end of the precentral 
sulcus. (2) The paracentral lobule is bounded in front 
by the offset of the cingulate sulcus and behind by the 
upturned end of the same sulcus. It is continuous with 
the anterior and posterior central gyri. (3) The precuneus 
or quadrate lobe corresponds to the medial surface of the 
superior parietal lobule. It is bounded in front by the 
upturned end of the cingulate sulcus, behind by the medial 
part of the parietooccipital fissure, above by the supero- 
medial border and below by the subparietal sulcus* 
(4) The cuneus is a wedge-shaped or triangular gyrus 
lying between the medial part of the parietooccipital 
fissure and the calcarine fissure. (5) The lingual gyrus 
lies between the calcarine and collateral fissures. It 
occupies both the medial and inferior surfaces of the 
hemisphere. It is continuous in front with the hippo- 
campal gyrus. (6) The cingulate gyrus is a curved con- 
volution lying between the callosal fissure below and 
the cingulate and subparietal sulci above. It surrounds 
the corpus callosum and is connected behind tbespleniuin 
with the JMppoeampal gyrus by a narrow gyms, called 
the ^i sihn ^ which lies between the splenium and the 
of the calca^ne fissure. 
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•' Limbic Lobe. —The cingulate gyms 
tbe hippocampal gyrus and the isthmus foirm *. c$aM~ 
nuous gyrus which was described by Broca as the lio^)ie 
lobe. v 

Part of the cingulate gyrus of the left cerebral 
hemisphere still covers the corpus callosum. Divide 
the whole depth of the cingulate gyrus to the level of the 
convert surface of the corpus callosum by & transverse 
cut. Lift the cut ends forwards and backwards from 
the surface of the corpus callosum. On the deep surface 
of the raised cingulate gyrus a bundle of longitudinal 
white fibres will be seen. Detach this bundle from the 
deep surface of the cingulate gvrus and note its connec- 
tions anteriorly and posteriorly by pulling it* This 
bundle is called the cingulum. * 

The cingulum is a longitudinal bundle of asso ciation 
fibres lying on the deep surface of the cingulate gyrus 
and on the superior surface of the corpus callosum. 
Traced in front it terminates at the anterior perforated: 
substance. Traced behind it ends in the hippocampal 
gynis. 


THE BASE OF THE BRAIN. 


The base of the brain should be studied as a whole. 
Omitting for the present the superficial attachments 
of the cerebral nerves the following parts are to be exar 
mined : — (1) The anterior end of the longitudinal fissure $ 
(2) the inferior surface of the frontal lobe on either side 
of the longitudinal fissure together with the olfactoiy tract 
and bulb ; (8) the rostrum or anterior terminal part of the 
eorpus callosum ; (4) the lamina terminalis ; (5) the optie 
Chtasma and the optic tracts (6) the anterior perforated 
^bstance (7) the tuber cinerfjum ; (8) the 

hypophysis ; (9) the corpom matnill^a ? the 
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perforated substance; (11) 'the HtferiorlniiAMt 
lobes ; (12) the peduncles of the cerebrum ? 


tig, 89. — Base of 
the brain (Gegen- 
baur). 

A* Olfactory bulb. 

B. Olfactory tract. 

C. Optic chiaama. 

D. Anterior perforated 

aubetanoe. 

B. Optic tract* 

F. Infundibulum. 

G. Corpora mamiilaria. 

H. Posterior perforated 

substance. 

1. Optic nerve. 

2. Oculomotor nerve. 

3. Trochlear nerve, 
i: Trigeminal nerve. 

6. Abducent nerve. 

6. Facial and aooustic 

nerves. 

7. Glossopharyngeal 

nerve. 

8. Vagus nerve. 

0. Accessory nerve. • 

10. Hypoglossal nerve. 

11. First cervical nerve. 



(13) the anterior surfaces of the pons and the medulla 
oblongata ; (14) the inferior surface of the cerebellum.* 

Of these the longitudinal fissure and the inferior auiv 
face of the frontal lobe have been already examined. 
Whe rostrum will be described with the corpus callosum. 

" The Lamina Terminalis (Lamina cincrea) is a thin 
layer of grey matter which passes downwards and back* 
wards from the rostrum of the corpus callosum to the 
upper surface of the optic chlasma. At a later stage 
of the dissection it will be seen to form tHe anterior 
bmmd^ of the third ventricle*’ ■ ‘ J 

The Optic Chiasma (Optic commissure) Is short 
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commissural band which connects the two optic tracts* 
la it the decussation of the medial fibres of the optic 
nerves takes place. From its postero-lateral angles, the 
optic tracts pass backwards and lateral wards winding 
round the cerebral peduncles. The optic chlasma receives 
the optic nerves at its antero-lateral angles. 

The anterior perforated substance has been examined. 

The Interpeduncular Fossa is a lozenge-shaped space 
bounded anteriorly by the optic chiasma, antero-laterally 
by the optic tracts, posteriorly by the pons, and posfcero- 
laterally by the cerebral’ peduncles. This space corres- 
ponds to the third ventricle and contains 

the following structures from before backwards :—4he 
tuber cinereum, Infundibulum and hypophysis; corpora 
mamillaria, the > posterior perforated substance, and the 
oculomotor nerves. 

The Tuber Cinereum is a slight eminence of grey 
matter placed immediately behind the optic chiasma and 
between the optic tracts. 

The Infundibulum is a hollow conical process which 
projects downwards from the tuber cinereum and becomes 
attached to the posterior lobe of the hypophysis. 

The Hypophysis (Pituitary body) is an oval reddish 
p grey mass which is lodged in the fossa hypophyseos 
of the sphenoid where it is retained by the diaphregma 
Relies. Its long axis is transverse and it is somewhat 
> flattened from above downwards. It consists of a larger 
anterior and a smaller posterior lobe. The anterior lobe 
is developed as a pouch from the buccal cavity of the 
embryo and presents a concavity behind where’ the 
posterior lobe is received. The posterior lobe is developed 
from the brain and is connected with the tuber cinereum 
by tfae infundibulum. Divide the hypophysis anfeero- 
posteriorly and note the junction of the anterior and 
posterior lobes. 
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The Corpora Mamillaria (Corpora albicantia) are 
twosmall rounded white bodies, each of the six of a 
smhll pea. They are placed side by side behind the tube* 
ctnereum. They consist of white matter externally 
and grey matter internally. Their connections with the 
columns of the fornix and the thalamus will be traced 
later on. # 

The Posterior Perforated Substance (Posterior per* 
forated space) is composed of grey matter and is so 
called on account of its being perforated by numerous 
small apertures for the passage of vessels, viz;, the 
postero-medial ganglionic arteries. It is situated between 
the corpora mamillaria in front and the diverging cerebral 
peduncles behind. 

The inferior surfaces of the temporal lobes have been 
described. The cerebral peduncles, the anterior surfaces 
of the pons and medulla oblongata, and the inferior’ sur* 
face of the cerebellum will be studied later on. 

It has already been noted that there are twelve pairs 
of cerebral nerves. Each of them is attached to the 
surface of the brain at a particular area which is called 
the superficial origin of the nerve. In the case of motor 
nerves they really issue out of the brain at the areas of 
superficial origins whereas in the case of sensory nerves 
they really enter the brain at those areas to gain the 
interior of the brain. Strictly speaking therefore, the 
superficial origin should be called the superficial attachment 
of a cerebral nerve. If these nerves are traced from their 
superficial attachments inside the brain they will be 
found to be connected with nuclei of grey matter in the 
substance of the brain. ^Tfaese nuclei are called the nuclei 
of origin in the case of motor nerves and the nuclei of 
termination m the case of the sensory nerves. \ 

Superficial .Attachments of the Cerebmfr Nerves*-^ 
The attachment of the olfactory nerm to the olfactory 
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bulb Has been examined. , The optic nerv e -is 

with ■ the anterolateral aspect of the optic ehiasma; 
The vculomo tor ne rve is attached to a groove, catted i4i&> 
oeuiomotor sulcu^, on the medial aspect of the. cerebral 
peduncles. The trochlear nerve is attached to the docsat 
aspect of the midbrain behind the corpora quadrigemina. 
It winds round the lateral side of the cerebral peduncle 
to reach the base of the brain. The ^trigemirted nerve 
consists of a large sensory root and a small motor mot. 
Both are attached to the side of the pons near its upper 
border. The motor root lies in front of hnd medial to the 
sensory root at the sites of their attachments. The 
*a bducent nerve is attached to the groove at the^ lower 
border of the pons close to the middle line. The facial 
and acoustic nerves are attached to the groove below the 
lateral part of the lower border of the pons, the former 
nerve lying medial to the latter. The ’glossopharyngeal) 
vagus and accessory nerves are attached in a continuous 
line by filaments to the postero- lateral sulcus of the 
medulla oblongata. The spinal attachment of the acces- 
sory nerve will be seen during the dissection of the medulla 
spinalis. The hypoglossal nerve is attached by many 
filaments to the antero-lateral sulcus of the medulla 
oblongata. 

The gyri from the right cerebral hemisphere are to 
be removed above the level of the corpus callosum. 
These gyri should be broken and not sliced off. While 
the gyri are being broken the direction of the fibres of the 
corpus callosum are to be noted. Both the hemispheres 
are now to be sliced off to the level of the upper surface 
of the corpus callosum. A large mass of white substance 
surrounded by convoluted grey matter is exposed. This 
is called the centrum ovale majus. The upper surface 
of the corpus callosum lV well revealed now. ^ 

Corpus Callosum is the great transverse com** 
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mmmm wbieh connects 'the two cerebral 
Iteonalsts of a thick stratum of * white suhstan^ compoie(l 
mainly of transverse fibres. It is situated at the bottom 
of the longitudinal fissure and measures about four indies 
aatero-posteriorly; It is nearer to the frontal than to the 
occipital pole, and is thicker at the ends than at the 
middle. Its superior surface is convex from * before 
backwards and is, covered by a very thin layer of grey 
matter, called the supracallosal gyrus, gjilohg the 
middle line there is a faint antero-posterior groove. On 
cither side of this groove is a thin linear elevation in 
the supracallosal gyrus formed by longitudinal fibres, 
called the stria longitudinalis medialis. Lateral to this 
on either side is another longitudinal linear elevation, 
called the stria longitudinalis lateralis . The superior 
surface is covered laterally by the cingulate gyrus. The 
anterior end of the corpus callosum is bent and then 
reflected downwards and backwards ; the bend is called 
the genu and the reflected portion, the rostrum . The 
rostrum gradually becomes thinner and is connected 
below with the lamina terminalis. The posterior end 
of the corpus callosum is the thickest part and is rounded 
and free. It is called the splenium. 

The supracallosal gyrus is the thin layer of grey matter 
with the striae longitud inales in it covering the upper 
surface of the corpus callosum. Traced in front it is 
seen to be prolonged round the genu and the rostrum to 
be continuous with the subcallosal gyrus. Traeed behind 
it is continued below the splenium as a thin ridge called 
the fasciola cinerea into the hippocampal gyrus. 

The fibres of the corpus callosum run for the most part 
transversely* But the fibres from the genu on entering 
the hemisphere, radiate forwards to the frontal pole 
forming what is called the forceps anterior (minor). The 
fibres from the splenium on entering the hemisphere pass 
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backwards towards the occipital pole forming the forceps 
posterior (major). The intermediate fibres sweep across 
the roof and lateral wall of the lateral ventricle 
into the temporal lobe forming what is called the 
tapetum . > . ^ 

To open the lateral ventricles a longitudinal incision 
should be made through the superior surface of the corpus 
callosum on either side of the median longitudinal groove. 
Introduce ^ e handle of the scalpel through this incision 
and raise the lateral portion of the corpus callosum with 
it. Remove this lateral portion of the corpus callosum 
by dividing it at its attachment laterally. The central 
portion and the anterior cornu of the lateral ventricle 
is now exposed. Carry the knife backwards into the 
occipital pole dividing the roof of the posterior cornu. 
Remove a portion of its roof to expose it more fully. 
From the junction of the central portion and the posterior 
cornu of the lateral ventricle another cavity, called the 
inferior cornu, will be seen passing downwards and for- 
wards through the temporal lobe up to its anterior end. 
Open up the inferior cornu by cutting through its lateral 
wall along the superior temporal sulcus*,* the sulcus will 
serve well as the guide. When the inferior comu has 
been opened up from the beginning to the end, part of its 
lateral wall should be removed to fully expose its roof 
and floor. 

The Lateral Ventricles are two irregular cavities 
one in each hemisphere of the brain and separated from 
each other by a median partition extending from the floor 
to the roof called the septum pelhicidnnt. They are lined 
by a thin membrane called the ependyma and contain 
a serous fluid called the cerebrospinal fluid. They 
communicate with the third Ventricle by an aperture, 
called the interventricular foramen, which is placed in 
#oril of tlie anterior end of the thalamus, Each lateral 
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ventricle consists -of a central part, an anterior oman, 
a posterior cornu, and an inferior cornu. ■ \ r » 



Fig. 90 . — Lateral ventricles of the brain (from 


Hirschfeld and Leveille), 

k. Septum pellucidum. 

B. Oavum septum pellucid i. 

O. Corpus striatum. 

D. Corpus callosum, reflected. 

B, Interventricular foramen. 

F. Stria termtnalls. 

O. Thalamus. 

H. Chorioid plexus. 


J. Fornix. 

K. Posterior extremity o* corpus 

callosum. 

L. Commencement of inferior cornu. 

M. Great cerebral vein. 

N. Calcar avis. 

O. Posterior oornu of lateral ven- 

tricle. 


■ The Central Part (body) extends from the splcaium 
of the corpus callosum behind to the interventricular 
foramen inJront. Its roof is formed by the undersurface 
of the corpus callosum and its medial watt by the. back 
-part of the septum pellucidum. Laterally the roof meets 
with the floor. Its floor is formed from before t>ack- 


wards Jby fl> the caudate nucleus, (2) the terminal ticfe*,* 
(3) the stria terminals, (4) the thala3uus» {5) the chorioid 
plexus, 1 , and (3) the fornix. The caudate nucleus is a mass 
of grey matter enlarged at its anterior end but gradually 
tapeimg^ forming its tail which is prolonged 

into th^Mterior cornu. The terminal fain (Vein of the 
corpus . striatum) opens into the internal cerebral vein 
at the interventricular foramen. The stria terminatis 
(tenia semicircularis) lies in the groove between the 
'Caudate nucleus and the thalamus. It is a linear band 
of white matter which passes in front towards the inter 
ventricular foramen. Behind it passes along the roof 
of the inferior cornu. A very narrow portion of the 
lateral part of the upper surface of the thalamus is seen 
between the chorioid plexus and the stria terminals. 
The chorioid plexus is a vascular fringe of pia mater which 
appears in the lateral ventricle between the lateral edge 
of the fornix and the thalamus. In front it is continuous 
with the chorioid plexus of the lateral ventricle of the 
opposite side through the interventricular foramen. 
Posteriorly it passes into the inferior cornu. Its surface 
is lined by the ependymal covering of the lateral ventricle. 
The lateral edge of the fornix is seen in the central part 
of the lateral ventricle. The fornix will be studied in 
detail later on. 

The Anterior Cornu (anterior horn) lies in front of the 
interventricular foramen. It passes forwards, lateral- 
wards and slightly downwards. Its roof is formed by the 
front part of the corpus callosum ; its floor by the rostrum 
of the corpus callosum ; its medial wall by the front part 
of the septum pellueidum ; and its lateral wall by the head 
of the caudate nucleus. ^ 

The Posterior Cornu extends backwards from the ' 
Bp^mkrn to the occipital lobe. It if^rved; the con- 
pf the cuwe is directed lateral^rd^ Its roof 
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and lateral mill are formed 'by the tapetum of the corpus 
caJlosum. Its medial wall presents two elongated eleva- 

Fig, 91. — Inferior and 
posterior cornua of the 
lateral ventricle of brain 
(from Hirschfeld and Le- 
veille). 

A* Pea hippocampi. 

B. Fimbria hippocampi. 

C. Hippocampus. 

D. Fascia dentata. 

B. Eminentia collate rails . 

F. Oos of fornix (cut) 

G. Calcar avis (the forceps posterior 

Is seen on the medial side of 
this in continuity with the sple- 
nlum). 

II. Splenlum of corpus caUpsum 
(cut). 

I. Posterior cornu. 

tions. The upper of the two is called the bulb of the 
posterior cornu and is formed by the fibres of the forceps 
posterior. The. lower elevation is called the calcar avis 
(hippocampus minor) and is caused by the infolding of 
the ventricular wall at the anterior end of the calcarine 
fissure. The handle of the scalpel may be pushed through 
the fissure to verify it. The posterior extremity of the 
posterior cornu is tapering. 

The Inferior Cornu (descending horn) of the lateral 
ventricle runs into the temporal lobe and passes at first 
backwards and lateralwards and then turns downwards 
and forwards and finally bends medialwards end log 
about an inch behind the temporal pole. Its roof is 
foiwied chiefly hf the tapetum but the tail of the caudate 
nucleus also passes forwards in the roof to terminate 
in a small nucleus of grey matter called the amygdaloid 
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nucleus . This nucleus produces an elevation in the 
anterior end of the roof and if it is divided the grey colon* 
of the nucleus will be seen. The stria terminalis also Ifetf 
in the roof and terminates in the amygdaloid nucleus. 
The floorot the inferior cornu presents the following parts : 
(1) the hippocampus, (2) the fimbria hippocampi, (B) the 
collateral eminence, (4) the chorioid plexus, and (5) the 
trigOnum collaterale. These parts should now be examined 
in detail. 

' The Hippocampus (hippocampus major) is an elongated 
conspicuous eminence, occupying the whole length of the 
floor of the inferior cornu. It rigidly follows the curve 
of the cornu and at its lower end becomes expanded and 
indented on the surface so as to resemble the paw of 
an animal. Hence this terminal portion is called the 
pes hippocampi . The amygdaloid nucleus lies on the 
roof opposite the pes hippocampi. The hippocampus 
is covered by the chorioid plexus. In structure it con- 
sists principally of grey matter but has a thin layer of 
white matter on the ventricular surface termed the alveus. 

The fimbria hippocampi (corpus fimbriatum, taenia 
hippocampi) is a narrow band of white matter which is 
attached to the medial concave border of the hippocampus. 
It is continuous above With the crus of the fornix and 
terminates below at the uncus. Its medial margin is 
free. Laterally it spreads over the hippocampus as a 
thin layer of wdiite matter, called the alveus, already 
referred to. 

The Collateral Eminence is an elongated projection 
oh the floor of the inferior cornu situated on the lateral 
side of the hippocampus. It is produced by an infolding 
of the ventricular wall corresponding to the middle part 
Of the collateral fissure. The handle of the- scalpel may 
be introduced into the collateral fissure to verify this. 

TheChorioid Plexus is the yaafeular fringe of pia mater 
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which has been pushed into the inferior cornu of the 
lateral ventricle through the chorioid fissure. It is con- 
tinuous behind the thalamus with the chorioid plexus 
of the central part of the lateral ventricle. It is covered 
by the ependyma of the ventricle. 

The trigonum collateral# is the smooth triangular 
Space seen in the floor of the inferior cornu at the angle 
of divergence of the posterior and inferior cornua. 

Detach the remaining portion of the right occipital 
and temporal lobes forming the floors of the posterior 
and inferior cornua by dividing the forceps posterior and 
the frimbria hippocampi at its junction with the crus of 
the fornix. In the detached piece the floor of the inferior 
comu can be more thoroughly examined. On raising the 
free margin of the frimbria hippocampi a narrow layer of 
grey matter is exposed, the surface of which is marked 
by many transverse ridges and furrows. This structure 
is called the fascia dentata hippocampi. 

The fascia dentata hippocampi (dentate gyrus) lies 
on the upper surface of the hippocampal gyrus. Its 
free surface is marked by transverse ridges and furrows 
and is covered by the fimbria hippocampi. The cleft 
between it and the fimbria hippocampi is called the 
fimbrio~dentate sulcus . Behind it is continuous with the 
fasciola cinerea beneath the splenium. In front it is 
continued into the uncus as a curved band called the 
band of Giacomini . 

Remove the medial strip of corpus callosum which 
is adherent behind to the fomix and in front to the 
septum pellucidum. 

The Septum Pellucidum (septum lucidum) is the 
partition between the anterior cornua and the anterior 
ends of the central parts of the lateral ventricles, It 
consists of two thin laminfe, separated from each other 
by a narrow chink called the camtrn septi pettucidi (fifth 
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ventricle). Above it ist attached to 1 thcundersurfece 
ofthe corpus callosum and below to the rostrum infrbnt 

aud io the fornix behind. ^ 

* The Fornix (Fig. 90) is a band of white matter situaWI 
below the corpus callosum. It extends from before 
backwards in the form of an arch, the convexity of which 
Is directed upwards. It consists of two lateral halves; 
the central parts of which are joined together in the 
middle line while their anterior and posterior parts 
diverge from each other. The central joined part$ 
constitute the body ; the 'anterior parts are called the 
columns of the fornix ; and the posterior parts, the 
crura. 

The body of the fornix is triangular; being narrow 
in front and broad behind. Its upper surface, in the 
median line, is attached behind to the undersurface of the 
corpus callosum and in front to the septum pellucidum. 
The lateral portions of the upper surface form the floor 
of the lateral ventricles. Its lower surface rests on the 
fold of pia mater which forms the roof of the third ven- 
tricle. Its lateral border is separated from the thalamus 
by the chorioid plexus. 

The columns of the fornix (anterior pillars) pass down- 
wards in front of the interventricular foramen. Each 
column passes under cover of the ependyma of the lateral 
Wall of the third ventricle to the base of the brain to 
terminate in the corpus mamillare. Prom here a fresh 
bundle of fibres, called the thalamomamillary fasciculus 
(bundle of Vicqd’ Aasyr), arises and passes to the anterior 
tubercle of the thalamus. The course of the column 
along the lateral wall of the ventricle to the corpus mamil- 
iare and that of the thalamomamillary fasciculus, will 
be tweed after the examination of the third ventricle. * 

; crura of the fornix ^posterior pillars) are^e 
. prolongations from the body of the fornix md 
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areat first attached to the tmderstirface of 
callosum. Each crus diverges from Its MIw of\ ; tlie 
opposite side and curves lateraiwards and downwards 
round the posterior end of the thalamus to he continuous 
With the fimbriahippocampi in the inferior cornu of the 
lateral Ventricle. If the body of the fornix Is cut through 
transversely at its middle and the posterior efid held 
backwards a triangular lamina will be seen between 
the diverging crura encroaching on the back part of the 
undersurface of the body of the fornix. This lamina 
is called the lyra and it is traversed by transverse fibres 
connecting the two crura and through them the hippo- 
campi of the two sides. These transverse fibres form the 
hippocampal eomnfis#ure. 

The Chorioidal Fissure should now be studied in its 
entirety. Its lower part through which the chorioid 
plexus of the inferior cornu of the. lateral ventricle 
enters lias been studied. Its upper part begins at the 
interventricular foramen and passes backwards between 
the lateral margin of the body of the fornix and the upper 
surface of the thalamus. At the commencement of the 
inferior cornu the fissure lies between the crus of the 
fornix and the posterior end of the thalamus. In "the 
inferior cornu it lies between the stria tejpninalis on the 
roof and the fimbria hippocampi on the floor. Through 
the fissure the chorioid plexus protrudes into the central 
part and inferior cornu of the lateral ventricle pushing 
the ependyma before it. 

The Tola Chorioidea of the Third Ventricle (velum 
mterpositum) is a double layer of pia mater which pene- 
trates into the ventricles through the central portion of - 
the transverse fissure beneath the splenium. It is placed 
beneath the body of the fornix forming the roof of the 
thfol /vent ririte. It is triangular in shape t its apex 
reaches m fat forwards as the intervetitrfeuldr - foraimm 
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and its base lies under the splenium at the trans- 
verse fissure. Along its lateral margin is the chorioid 
plexus which protrudes into the central portion of the 
lateral ventricle through the upper part of the chorioidal 
fissure. From its undersurface, on either side of the middle 
line, projects a linear vascular fringe called the chorioid 
plexus of the third ventricle . Between the two layers of 
the tela chorioidea are contained the internal cerebral 
veins {veins of Galen) one on either side. Each of these 
Veins is formed in front at the interventricular foramen 
by the union of the terminal vein with the chorioidal vein. 
It proceeds backwards close to the median line and unites 
with its fellow of the opposite side forming the great 
cerebral vein (vena magna Galeni) which opens into the 
straight sinus. 

The Transverse Fissure of the Brain is the cleft through 
which the invagination of the pia mater forming the tela 
chorioidea of the third ventricle, and that of the chorioid 
plexus of the inferior cornu of the lateral ventricle 
take place. It consists of a central portion lying between 
the splenium above and the midbrain below and two 
lateral portions which coincide with the lateral parts of 
the chorioidal fissure. The transverse fissure must be 
differentiated from the chorioidal fissure. The lateral 
portions of Ae former are the same as the lateral 
portions of the latter, but the central portion of the 
transverse fissure floes not coincide with the upper part 
of the chorioidal fissure. The latter fissure lies between 
the lateral margin of the fornix and the thalamus. 


THALAMENCEPHALON. 


( S3te student should now e: 
parts lying in its neigh 
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" , Jhe Thalamus (optic thato^ j$ig. 02) l» *;ga^/ 
oval-shaped mass of grey ; matter ooated on &$ superior 
surface by a thin layer of white matter cal|ed the rtmfatfn 
zonale. The thalami are two in number situated one 00 
either side of the third Ventricle,. Each presents four 
surfaces and two ends. The superior surface is convex 
and is bounded laterally by the oblique groove which 
separates it from the caudate nucleus and contains the 
stria terminalis and the terminal vein. Medially this 
surface is bounded in its anterior half by a linear elevation 
called the taenia thalami. This surface is subdivided by 
an, oblique groove corresponding to the lateral margin 
of the body of the fornix into a lateral and a medial portion. 
The lateral portion forms the floor of the central part 
of the lateral ventricle. The medial portion is covered 
by the tela chorioidea of the third ventricle. The inferior 
surface overlies the dorsal part of the cerebral peduncle. 
The medial surface forms the lateral wall of the third 
ventricle and is connected with the medial surface of the 
opposite thalamus by a soft mass of grey matter* called 
the massa intermedia . The lateral surface lies against 
a baijd of white* fibres called the i nterna l ca psu l e. The 
anterior end points forwards and medialwards. It ap- 
proaches its follow of the opposite side and presents an 
elevation called the anterior tubercle which forms the 
posterior boundary of the interventricular foramen, The 
posterior end projects backwards and lateralwards. It 
diverges from its fellow of the opposite side and ends in 
a tubercle called the pulvinar. Beneath ( tbe pulvinar 
is a small pea-like oval swelling called the medial geni- 
culate body. Below and lateral to the pulvinar is another 
oval swell mg Jtelled the lateral geniculate body ♦ 

92) is a small conical, reddish 
bodjrjaceiiupneath ffp spleniuro of the corpus callosum 
and Jpe aid bet wei|f the upper pair of corpora quadri- 
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Fig. 92.— The medulla oblongata, mesencephalon mkI 
thalamencephalon (Cunningham). , ■ : 



A. Anterior cornu of lateral ven- 
tricle. , 

Septum pelladdnoi. 

Column erf fornir. 
Interventricular foramen. 
Stria terminalifi. 

Massa Intermedia* 

Posterior commissure. 

Stalk of tike pineal body. 

I..;pbw*a boay. , - 


J. Pulvlnar. 

JC. Mesencephalon. 

L. Lingula. 

M. Braohiuna conjunct! vum.. 

N. Braohium pontis. 

O. ReStiform body. 

P. Medulla oblongratq. 

Q. Clave. 

R. Trochlear nerve. 
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gemma. It Is covered by & fol<| of pm mater derived 
from the inferior layer of the tela ^horioidea of the third 
ventricle. Its apex is directed backwards and its base, 
which looks forwards is fixed by means of a stalk or 
peduncle. The stalk divides into a ventral and a dorsal 
part. The ventral part becomes continuous with a trans- 
verse band of white fibres lying underneath th f e pineal 
body called the : posterk>r commissure. The dorsal 
part divides and is prolonged on each thalamus to be 
continuous with the tenia thalami. Between the ventral 
and dorsal parts of the stalk is a recess called the pineal 
recess . 

The posterior commissure is a transverse band of white 
fibres which stretches across the upper end of the cerebral 
aqueduct. It lies Behind the third ventricle and the 
pineal body lies over it. 

The anterior commissure is a rdunded bundle of white 
fibres which lies transversely just in front of the columns 
of the fornix. It will be subsequently seen that its fibres 
can be traced downwards and backwards into the tempo- 
ral lobe. 

The Third Ventricle (Fig. 92) is the deep* narrow 
interval between the two thalami and reaches dow r n 
to the base of the brain. Its roof is formed by the 
epithelial layer which lines the undersurface of the tela 
chorioidea and the chorioid plexus of the third ventricle. 
Its floor is formed by certain parts found in the inter- 
peduncular fossa at the base of the braitt* viz., the tuber 
cinereum with the infundibulum and ; hy^phy^is, the 
corpora mamillaria, and the posterior perforated substance. 
Besides these structures the floor is formed posterior 
ly by the ' tegmenta of the cerebral peduncles. The 
anterior boundary is formed by the lamina termipalis and 
the anterior commissure. The potior fdmmiary is 
formed by the posterior commissure and the body* 
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The lateral watt is formed above by the medial surface 
of the thalamus and below by a lamina of gray matter 
which passes upwards from the base of the brain* The 
third ventricle communicates in front with the lateral 
ventricles through the interventricular foramina and 
behind with the fourth ventricle through the cerebral 
aqueduct, the opening of which is seen just beneath the 
posterior commissure. A shallow groove, called the 
hypothalamic sulcus , extends along the lateral wall from 
the interventricular foramen to the opening of the cerebral 
aqueduct and indicates the lower limit of the medial 
surface of the thalamus. 

Recesses of the third ventricle . — Five recesses or small 
diverticula are seen in the third ventricle. In the anterior 
wall these are : the optic recess which lies above the optic 
chiasma at the junction of the anterior wall with the 
floor of the ventricle * and the vulva which lies above 
the anterior commissure. In the floor a funnel-shaped 
recess, called the recessus infundibuli is seen to project 
into the infundibulum. In the posterior wall there are 
two recesses : the pineal recess which passes into the stalk 
of the pineal body above the posterior Commissure ; and 
the suprapineal recess which lies above the pineal body 
— the wall of this diverticulum is formed by a prolonga- 
tion of the epithelium of the roof of the ventricle. 

The trigonum habenulas is a triangular depression 
lying between the posterior part of the pineal stalk and 
the medial surface of the posterior part of the thalamu^ 
Behind it is the superior colliculus of the corpora quadri- 
gemma. It contains a collection of nerve-cells called 
the ganglion hdbenulce . 

THE MESENCEPHALON OR MID-BRAIN, 

' • * , j 

The Mid-Brain connects the cerebral hemispheres 
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above with the pons and cerebellum below. It 
Cf the cerebral peduncles lying ventrally and four rounded 
bodies called the corpora quadrigemina lying dorsally* 
It is traversed , by a minute canal called the cerebral 
aqueduct. < 

The Cerebral Peduncles are two thick bundles of white 
fibres which emerge from the upper surface of the pons 
and diverge from each other to enter the inferior surface 
of the cerebral hemispheres. Each peduncle presents 
four surfaces. The ventral surface is crossed in front 
by the optic tract. The dorsal surface is surmounted 
by the corpora quadrigemina. The medial surface 
bounds the interpeduncular fossa and presents a grqove, 
called the oculomotor sulcus , from which the oculomotor 
nerve emerges. The lateral surface presents a groove 
called the lateral sulcus and is crossed in front by the 
optic tract and behind by the trochlear nerve. The 
sulci on the medial and lateral surfaces mark the sub- 
division of each peduncle into a ventral part called the 
base and a dorsal part called the tegmentum . 

The Corpora Quadrigemina (Fig. 92) are two pairs 
of rounded eminences composed of grey substance with 
a coating of white substance on the surface. They are 
situated on the dorsal aspect of the mid-brain. The 
upper pair called the superior colliculi , are oval in shape 
and larger than the lower pair, called the inferior colliculi , 
which are rounded. A cruciate groove separates the 
four eminences from each other. The longitudinal limb 
of the cruciate groove lies along the median line and ends 
above in a depression in which the pineal body lies. The 
lower end of the longitudinal limb terminates in a narrow 
white band, called the frenulum veli, which is continuous 
with a lamina called the anterior medullary velum. 
This lamina forms the upper part of the roof of the fourth 
ventricle. ; From each colliculus a white hand or brachium 
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passes upwards and forwards towards the geniculate 
bodies. The superior brachium passes upwards, fot* 



Fig. 98. — Diagram showing the cut surface of the 
mesencephalon when transversely divided (Cunningham). 

A. Central grey stratum. D. Sulcus oculomotorius. 

B. Cerebral aqueduct. E. Oculomotor nerve. 

C. Median longitudinal fasciculus. 

wards and lateralwards between the median geniculate 
body and the pulvinar and divides into # two parts ; one 
of which enters the lateral geniculate body and the other 
is continuous with the optic tract. The inferior brachium 
passes upwards and forwards and ends beneath the 
median geniculate body. 

Optic Tracts. — The terminations (central connections) 
of the optic tracts may now be conveniently traced. These 
tracts have been traced from the optic chiasma to the 
lateral surfaces of the cerebral peduncles. Reaching 
the dorsal aspect of the lateral surface of the peduncle 
each tract divides into a medial and a lateral root. The 
medial root terminates in the medial geniculate body. 
The lateral root breaks up into three parts : one part ends 
:4a the pulvinar, the second in the lateral geniculate body. 
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and the ,third reaches the superior colliculus through 
the superior brachium of the corpora quadrigemina, 

Divide the mid-brain transversely at the level of the 
lower border of the superior colliculi. On the cut sur- 
face the dissector will notice (1) the divided cerebral 
aqueduct, (2) a mass of dark, pigmented grey substance 
called the substantia nigra, separating (8) thfe dorsal 
portion of the cerebral peduncle termed the tegmentum, 
from (4) its ventral part called the base. 

The Cerebral Aqueduct (Aqueduct of Sylvius) is a 
narrow canal, about half an inch in length, leading from 
the fourth to the third ventricle. It is placed nearer the 
dorsal than the ventral surface of the mid-brain. ^ It is 
surrounded by a layer of grey substance called the central 
grey stratum in which are situated the nuclei of the oculo- 
motor and trochlear nerves and the nucleus of the mesen- 

% 

cephalic root of the trigeminal nerve. 

The Substantia Nigra (Fig. 93) is a crescentic mass of 
dark pigmented grey substance lying between the tegmen- 
tum and the base of the cerebral peduncle. It extends 
from the upper part of the pons to the subthalamic 
region. Its doYsal surface is concave and ventral 
surface convex. From the ventral surface processes 
project into the substance of the base of the peduncle. 
Its medial end is thick and lies against the oculomotor 
sulcus. Its lateral end lies against the lateral sulcus. 

The Base of the Peduncle (crusta or pes) (Fig. 93) 
is semilunar on transverse section and made up of longi- 
tudinal bundles of white fibres. These bundles may be 
divided into three main parts. (1) The fibres occupying 
the lateral fifth of the base, called the temporo-pontine 
fibres , begin from the temporal lobe of the hemisphere 
and end in the pons. (2) The fibres occupying the middle 
three-fifths of the base, called the cerebrospinal fibres , 
begin from the motor area of the cortex and proceed 
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through the pons and the' medulla oblongata to the medulla 
spinalis, 0 ) The fibres occupying the medial fifth of the 
base, called the frontopontine fibre#, begin from the frontal 
lobe and end in the pons. 

The Tegmentum (Fig. 98) of one side is continuous 
with that of the opposite side in the median plane* It 
is composed of grey and white substance* The latter 
consists of longitudinal fibres separated by transverse 
fibres. It thus forms a reticulated structure which is 
similar to the reticular formation of the medulla oblongata 
and the pons of which it^is the upward prolongation* 
If a section is made through the mesencephalon of a 
fresh brain the dissector will see that most of the longi- 
tudinal fibres are arranged into well defined tracts, viz., 
the medial longitudinal fasciculus, -(2) the braehium 
conjunctivum, and (3) the lemniscus. 

The medial longitudinal fasciculus is a small tract 
placed in the floor of the cerebral aqueduct on either side 
of the middle line. 

The braehium conjunctivum (superior cerebellar 
peduncle) issues from the cerebellum and passes upwards 
to the inferior colliculus beneath which it disappears. As 
it passes upwards it approaches its fellow of the opposite 
side. The fibres of the brachia then proceed taking 
a deeper course and decussate with each other. The 
brachia of the two sides are joined to each other at the 
lower part by a thin lamina called the anterior medullary 
velum , with which they form part of the roof of the fourth 
ventricle. 

The lemniscus (fillet) is a tract of longitudinal fibres 
which passes upwards through the ventral part of the 
tegmentum. It is divisible into two parts, medial and 
lateral, having different origins and terminations* The 
medial lemniscus consists of sensory fibres most of which 
terminate above in the thalamus. The lateral kmnucm 
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is the lateral portion which is bent backwards and 
the surface of the mid-brain at the upper part of tbe 
lateral sulcus* This tract contains fibres derived mainly 
from the nucleus of the cochlear division of the acoustic 1 
nerve and terminates in the inferior colliculus and median 
geniculate bodies. 

Red Nucleus. — If the cerebral peduncle is divided 
through the superior colliculi a rounded, reddish grey 
mass will be seen. This is the red nucleus. It. lies in the 
upper part of the tegmentum beneath the thalamus. 
Most of the fibres of the brachium conjunctivum terminate 
in it. 


4 

THE BASAL GANGLIA AND INTERNAL CAPSULE. 

Separate the two hemispheres from each other by a 
sagittal section exactly through the median plane. This 
section should pass through the genu of the corpus 
callosum and through the cavity of the septum 
pellucidum. The anterior commissure should be 
divided and the body of the fornix separated into 
two halves. The massa intermedia, the posterior 
commissure and the pineal body should be divided 
in the median line. At the base of the brain the 
section should pass through the centre of the optic chiasma 
backwards between the corpora mamillaria. From the 
remains of the right cerebral hemisphere remove a slice 
by a horizontal section at the level of the interventricular 
foramen. On the surface of this section a bent tract 
of white substance, called the internal capsule, will be seen 
with the concavity turned lateral wards. In the conca- 
vity of the bend will be seen a biconvex lens-like, grey 
mass called the lentiform nucleus. On the medial side 
of the internal capsule, the sections of the caudate nucleus 
and the thalamus will be seen. On the lateral side of the 
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lentiform nucleus another thin layer of white substance, 
called the external capsule, will be seen.* Lateral to that 
a thin layer of grey substance called the claustrum, will be 
noticed. Lateral to that is the section of the insula with* 
a lamina of white substance in the centre and convoluted 
grey substance on the surface. These parts should now 
be studfed in detail. 

The Basal Ganglia are the corpus striatum, the 
claustrum, and the amygdaloid nucleus. 

The Corpus Striatum is a large mass of grey substance 
situated in front of and to the lateral side of the thalamus. 
Part of it has been seen projecting into the lateral ventri- 
cle when this cavity was opened. This portion is 
called the intraventricular portion or the caudate nucleus, 
while the remaining portion of it is embedded in the white 
substance of the cerebral hemisphere and is called the 
extraventricular portion or lentiform nucleus. 

The Caudate Nucleus is a pear-shaped mass of grey 
substance. It presents a broad anterior extremity or head 
which projects into the anterior cornu of the lateral ventricle 
and a narrow tapering posterior extremity or tail which 
lies on the lateral side of the thalamus and is prolonged 
downwards along the roof of the inferior cornu to termi- 
nate at the amygdaloid nucleus. It is separated in the 
greater part of its extent from the lentiform nucleus by 
a thick layer of white substance, the internal capsule, 
but is continuous with that nucleus in front. 

The Lentiform Nucleus as seen on the surface of the 
section, is a biconvex mass of grey substance. It is 
broader above than below. It is bounded laterally by 
a thin layer of white substance called the external capsule 
and medially by the internal capsule in the concavity 
of which it lies. It is continuous above and in front 
with the head of the caudate nucleus and below with the 
anterior perforated substance. The substance of the 
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lentiform nucleus is subdivided into three segments; by* 
two antero-posterior vertical laminae of white substance 
called the medullary laminae. Of these three segments 
the medial two are of a lighter colour being mixed up 
with white fibres and are together called the globus pal* 
lidus. The lateral segment is of a darker colour and is 
called the putamen. * 

The Claustrum is* a thin lamina of grey substance 
lying between the external capsule medially and the 
white matter of the insula laterally. Its medial surface 
is concave. Its lateral surface is convex and irregular 
and adapted to the gyri and sulci of the insula. It is 
narrow above and broad below, where it is continuous 
with the anterior perforated substance. 

The amygdaloid nucleus has been already described. 

Take the remains of the left cerebral hemisphere and 
break off the gyri of the insula and gradually proceed 
medialwards till the external capsule is removed and the 
lateral surface of the lentiform nucleus is exposed. Define 
the continuity of the lentiform and caudate nuclei anterior- 
ly. When the lentiform nucleus has been well defined 
try to isolate it from the internal capsule lying medially. 
In suitably hardened specimens the lentiform and caudate 
nuclei and the thalamus can be, if care is taken, isolated 
from the internal capsule. If another cerebral hemisphere 
is available an attempt should be made to show the 
continuity of the internal capsule through the corpus 
callosum to the cerebral cortex. The gyri are to be broken 
off with the fingers and the radiating fibres of the internal 
capsule (corona radiata) to the cortex of the brain are to 
be defined. 

The Infernal Capsule is a broad band composed of 
white fibres, lying between the lentiform nucleus laterally 
and the caudate nucleus and thalamus medially. In 
horizontal section it presents a bend called the genu the 
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convexity of which projects between the caudate nucleus 
and the thalamus. The anterior limb* of the gmte la 
called the frontal part and its posterior limb, the occipital 
part of the internal capsule. The frontal part of the 
internal capsule contains (1) fibres passing upwards from 
the thalamus to the frontal lobe, (2) fibres passing from 
the corp'us striatum to the cortex, and (3) fronto-pontine 
fibres, which pass from the frontal lobe through the medial 
fifth of the base of the cerebral peduncle to the pons* 
The genu contains fibres which arise from the motor 
area of the cortex and aee called the geniculate fibres. 
The anterior two-thirds of the occipital part of the internal 
capsule contain cercbro-spinal fibres which originate 
from the motor area of the cortex and occupy together 
with the geniculate fibres the middle three-fifths of the 
base of the cerebral peduncle. The posterior third of the 
occipital part of the internal capsule contains sensory 
fibres (1) from the thalamus, (2) from the lower visual 
centres to the cortex of the occipital lobe (fibres of optic 
radiation), and (3) from the lateral lemniscus to the tem- 
poral lobe (fibres of acoustic radiation). If the fibres 
of the internal capsule are traced upwards they are seen 
to diverge in a fan-like manner forming the corona radiata 
and reach the cortex of the brain. The fibres of the 
frontal part of the internal capsule arc connected with 
the cortex of the frontal lobe ; those of the genu and the 
anterior two-thirds of the occipital part with the motor 
area of the cortex ; those of the posterior third of the 
occipital part with the parietal, temporal and occipital 
regions of the cortex. Traced below the fibres of the 
internal capsule are continuous with the base of the 
cerebral peduncle. 

The External Capsule is a thin lamina of white 
sUbatanee situated between the lentiform nucleus- 
ifttidtfcfly and the claustrum laterally. It is continuous 
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in* front, behind and above with the intei#^ 
oapsule. * . •* 4. 

>, The columns of the fornix should now be traced to 
their terminations in the corpora mamillaria by removing 
the ependyma covering them in the lateral walls , of the 
third ventricle. Each column passes downwards and 
backwards and terminates in the mamillary body at 
the base of the brain.. On trying to detach the mamillary 
body a bundle of white fibres called the thalamomamil- 
lary fasciculus (bundle of Vicq d’Azyr) will be seen pass- 
ing upwards and backwards tp the anterior part of the 
thalamus. 

The anterior commissure should now be traced to its 
termination. It has been seen to form the anterior 
boundary of the thfrd ventricle and to lie in front of the 
columns of the fornix. Thence it passes on either side 
lateralwards, backwards * and downwards and can be 
traced to enter the temporal lobe. 

MEDULLA SPINALIS. 

The medulla spinalis which was put in preserving 
fluid should now be studied so that the continuity of 
its parts with those of the medulla oblongata may be 
examined. 

Attachment of Spinal Nerve-Roots, — The anterior or 
motor root is attached to the antero-lateral aspect of the 
medulla spinalis by several fila which spread over a wide 
area and arc arranged in two or three linear rows. The 
posterior or sensory root is attached by several fila into 
a linear longitudinal groove in the posterolateral aspect 
of the medulla spinalis. This groove is called the pos- 
terolateral sulcus. 

Fissures and Sulci*: — The antero-median fissure lies 
vertically along the median line on the anterior surface 
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The posteromedian sulcus liesJVertieally on the posterior 
surface of the medulla* spinalis along the median ' lftie. 

Fig. 94. — Sideview of the medulla 
spinalis (Gray). 

Grey. — Grey substance. 

Anteiior. — Anterior funiculus. 

Lateral. — Lateral funiculus. 

Posterior — Posterolateral funiculus. 
Post-median — Posteromedian funiculus. 

1. Anteromedian Assure. 

2. Attachment of anterior root. 

3. Posteromedian fissure. 

4. Posterolateral fissure. 

and from its bottom a septum of 
neuroglia tissue, called the postero-m'edian septum, passes 
into the substance of the medulla spinalis. Another 
groove, called the posterolateral sulcus , lies on either side 
of the posteromedian sulcus and gives attachment to 
the fila of the posterior nerve-roots. 

Regions of the Medulla Spinalis.— By these three sulci 
the surface of each half of the medulla spinalis is divided 
into two regions: (1) the anterolateral region which lies- 
between the anteromedian fissure and the posterolateral 
sulcus ; (2) the posterior funiculus which lies between the- 
posteromedian and posterolateral sulci. Each of these 
regions is again .subdivided into two parts. Thus the 
anterolateral region is subdivided into the anterior and 
lateral funiculi by the line of attachment of the most 
lateral fila of the anterior nerve-roots. The posterior 
funiculus is subdivided by a faint groove, called the 
pmtero-intermediate sulcus , into the posteromedian 
funiculus (column of Gall) which lies between the postero- 
median and postero-intermediate sulci and the postero* 
lateral funiculus (column of Burdach) which lies between 
the postero-intermediate and posterolateral sulci. It 
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should be noted that the postero- intermediate sulcus 
which lies between the posteromedian and posterolateral 
sulci can be traced* only in the cervical and thoracic 
regions. , 

Make a thin transverse section of the medulla spiilalis, 
place it on a glass slide and hold it on to the light. From 
this section the structure of the medulla spinalis can be 
to a great extent'studied with the naked eye. 

Internal Structure of the Medulla Spinalis.^— The 
medulla spinalis consists of white nervous substance 
externally and grey substance internally. In a transverse 
section the grey substance presents the appearance of 
two comma -shaped masses, the convexities of which are 
directed towards each other. These are connected to- 
gether by a transverse band of grey substance called the 
grey commissure . These masses together with the trans- 
verse grey commissure present the shape of the letter 
H. Through the grey commissure a minute canal, called 
the central canal , runs throughout the entire length of the 
medulla spinalis. It is closed below and continuous above 
with the central canal of the medulla oblongata. The 
portion of the ‘grey commissure lying in front of the 
central canal is called the anterior grey commissure and that 
behind it is called the posterior grey commissure . The 
posteromedian septum reaches the posterior grey com- 
missure jbut the bottom of anteromedian fissure is separated 
from the anterior grey commissure by a band of white 
substance called the anterior zvhite commissure . 

Each comma-shaped mass of grey substance is divi- 
sible into an anterior column lying in front of the grey 
commissure and a posterior column lying behind it. The 
anterior gr&y column (anterior cornu) is short, thick and 
rounded and is separated from the surface of the spinal 
medulla by white substance through which the fik of the 
anterior nerve-roots pass to surface. Its enlarged 3 
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extremity is called the head &ad the posterior 
portion i s called the base. In sections of 
portion of the medulla spinalis another column 
projecting lateral wards from the base of the anterior 
column. This is called the lateral column. The posterior 
column (posterior cornu) is long and narrow ; It presents 
a slight enlargement near the posterolateral sulcus 
called the head. The head tapers to a pointed extremity 
called the apex with which the fila of the posterior nerve 
roots are continuous. In front of the head is a flight 
•constriction called the negk and in front of the neck is 
the base which is continuous with the .base of the anterior 
column. Surrounding the apex of the posterior grey 
column is a translucent mass called the substantia gela* 
tinosa of Rolando. The variations? in the shape and 
size of the grey substance in different regions should be 
noted, by making thin transverse sections therefrom. 

The white substance of the medulla spinalis is sub* 
divided into three funiculi anterior, lateral, and pos- 
terior, corresponding to the three regions on the surface. 
In the anterior funiculus there is an important fasciculus 
called the fasciculus cerebrospinalis (direct pyramidal 
tract) which lies on either side of the anteromedian 
fissure. In the lateral funiculus there are three important 
fasciculi : (1) the fasciculus spinocerebellaris (direct 
cerebellar tract) which lies superficially at the back part 
of the lateral funiculus ; (2) the superficial anterolateral 
fasciculus (of Gowers) whiOh also lies superficially in 
front of the former fasciculus; (8) the fasciculus cere- 
brospinalis lateralis (crossed pyramidal tract) which lies 
between the fasciculus spinocerebellaris and the posterior 
column. These fasciculi cannot be identified with 
the naked eye: In the upper cervical region the flti of 
the 4pinal nerve roots of the accessory nerve through 
tfair lateral funiculus. the posterior /aniicwto Qiricfe 
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are two fasciculi : (1) the fasciculus grmHis (Golfs) which 
lies posteromedially and {2) the fasciculus cuneatus 
(Burdach’s) which lies posterolaterally. These two 
fasciculi can be indentified in thin sections with the naked 
eye* They are separated from each other by the postero- 
intermediate sulcus. 

HIND-BRAIN. 

The hind brain (Rhombencephalon) consists of the 
medulla oblongata, the pons, aijd the cerebellum including 
the fourth ventricle and the isthmus rhombencephali. 

The Medulla Oblongata (Fig. 95) extends from* the 
lower margin of the pons to the lower margin of the fora- 
men magnum at which level it becomes continuous with 
the medulla spinalis. It is a little more than an inch 
in length, three fourths of an inch wide at its broadest 
part, and half an inch in thickness. Its ventral surface 
rests in the groove on the basilar portion of the occipital 
bone. Its dorsal surface lies in the depression between 
the hemispheres on the cerebellum and forms the lower 
part of the floor of the fourth ventricle. The antero- 
median and posteromedian fissures of the spinal medulla 
are continued into the medulla oblongata and divide 
it into two symmetrical halves. 

Fissures on the surface of the medulla oblongata.— 
The anteromedian fissure is interrupted at its lower part 
by some bundles of fibres crossing from one side to the 
other. This intercrossing of fibres is called the pyra- 
midal decussation . This fissure ends above at the lower 
border of the pons in a cul-de-sac called the foramen 
caecum. Tbfe posteromedian fissure is continue^ upwards 
tp about the middle of the medulla oblongata and 
ceases at the lower end of the fourth ventricle. The 
attachment of the roots of the hypoglossal nerve marks 
32 
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^ a faint groove cafled tfee 

mddm* The attachment of the roots of the glossoj&aryn- 
geal, vagus, and accessory nerves in a line indkuteat^ 
position of aether faint groove called the„ |>c^^ra^ 
lateral sulcus. ’ /■■ 

Regions of the medulla oblongata, — The surface of 
Cach h&lf of the medulla oblongata in subdivided into 
three regions, anterior, posterior, and lateral by the antero- 
lateral and posterolateral sulci. 

The Anterior Region or Pyramid constitutes that 
portion of the medulla oblongata which is included between 
the anteromedian fissure and the anterolatejal sulcus- 
It is narrow below but it expands as it passes upwards and 
again becomes constricted at the lower border of the 
pons and enters into that structure. At the lower part 
the fibres of the medial two-thirds of the pyramid cross 
to the opposite side forming the pyramidal decussation. 
This decussation can be easily verified at the bottom 
of the anteromedian fissure by separating its lateral 
margins. The remaining lateral third of the pyramid! 
is continued down into the anterior funiculus of the 
medulla spinalis on the same side as the fasciculus cere- 
brospinalis. 

The Lateral Region is situated between the antero- 
lateral sulcus containing the roots of the hypoglossal 
nerve and the posterolateral sulcus containing the roots 
of the glossopharyngeal, vagus, and accessory nerves. 
In the lower part of the medulla oblongata it appears 
as a continuation of the lateral funiculus of the spinal 
medulla ; but in its upper part, it lies hidden by a cons- 
picuous oval-shaped eminence called the olive. Behind 
the olive and between it and the posterolateral * stilfeus 
is seen an attenuated continuation upwards of thelateral 
legion. The olive is about half an inch in length and 
from the lower border of the pons bf : Wgrtotikt 
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tyhmm the fecial nerve ia attached. Coveting 4te m&tMto 
are some arched fibres called the co&errml 


Kg, 95. — Dissection of 
the fourth ventricle of 
the brain (Cunningham). 

A. Pineal body. 

B. Superior colliculus. 

C, Inferior colliculus. 

D, Anterior medullary velum. 

JL Cerebral peduncle. 

S'. Braobium conjunetivum, 

G. Brachlum pontis. 

H. Pontine tart of floor of fourth 

ventricle. 

X. Cohiculufl facialis. 

J. Fovea superior. 

K. Stria medullarie. 

L. Area acustlca. 

M. Fovea inferior. 

N. Ala ctneroa. 

O. Trifronum hypoglossi. 

P. Restiform body. 

Q. Clava. 

R. Tuberculum cinereum. 

S. Fasciculus cuneatus. 

T. Cuneate tubercle^ 

V. Faecloulus gracilis 



which emerge from the anteromedian fissure and curve 
backwards over it to enter the restiform body. 

The Posterior Region is included between the postero- 
median fissure and the posterolateral sulcus. At its 
lower part it is subdivided into three smaller funiculi 
by slight furrows. The medial funiculus is close to the 
posteromedian fissure aud is called the fasciculus gracilis . 
It terminates in the lower part of the fourth ventricle 
in an expanded elevation called the clava beneath which 
is a nucleus of grey matter called the nudem gracilis. 
Lateral to the fasciculus gracilis is thefaseumlm eun&tfm. 
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It also ends in the lower part of the fourthventriole , m m 
elevation, called the cuneoie tubercle, which overlies a nucleus 
of grey matter called the nucleus cuneatus. These two 
fasciculi are the continuations of the same in the posterior 
funiculus of the medulla spinalis. Lateral to the fasciculus 
cuneatus is the fasciculus of Rolando which is narrow 
below and expanded above forming the tubercle of Rolando . 
It is caused by the substantia gelatinosa of Rolando and 
is covered on the surface by the spinal tract of the 
trigeminal nerve. At the upper part of the medulla 
oblongata the posterior Region is occupied medially by 
the lower part of the fourth ventricle and laterally by 
two thick diverging fasciculi called the restiform bodies . 
These restiform bodies appear to be formed by the conti- 
nuations upwards and lateralwards of the fasciculus 
gracilis and fasciculus cuneatus together with the fasci- 
culus of Rolando. But in reality the gracilis and cuneate 
fasciculi terminate in their respective nuclei already 
referred to . The restiform bodies (inferior peduncles of 
the cerebellum) finally pass backwards and enter the 
cerebellum. They contain mainly (1) the ccrebeito^pinal 
fibres from the lateral funiculi of the spinal medulla 
and (2) the external arcuate fibres which enter them 
by curving backwards over the olive. 

The Pons (Pons varolii) (Fig. 89) is the connecting 
link between the cerebrum above, the medulla oblongata 
below and the cerebellum behind. Its superior surface 
is attached to the mid-brain. Its inferior surface i$ 
continuous with the medulla oblongata. Its ventral or 
anterior surface is convex and consists of transverse 
fibres ; these are gathered together on each side into <a 
compact mass, which enters the cerebellum and is termed 
the brachium pontis (middle peduncle of the cerebellum). 

, The trigeminal nerve is attached to this surface pear 
/ v :'tts\pper border and the brachium pontis is the portion 
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wlileh lies* lateral to this attachment. This surface,' 
pests Ob the clivus of the sphenoid and presents a shallow 
median groove, sulcus basilaris, along which the basilar 
artery runs. The dorsal or posterior surface forms the 
upper part of the floor of the fourth ventricle and will be 
subsequently described. 

The Cerebellum is situated behind the medulla oblon- 
gata and the pons' and beneath the occipital lobes of the 
Cerebrum. It is covered externally by grey substance 
which is darker than that of the cerebrum. The white 
substance occupies its interior. • It*? surface is not mapped 
out by tortuous convolutions like those of the cerebrum, 
but it consists of a large number of thin laminae which 
are separated by numerous parallel curved sulci. 

The cerebellum consists of two lateral parts called the 
hemispheres and a median part called the vermis . The 
part of the vermis which lies on the upper surface of the 
cerebellum is called the superior vermis ; and the part 
on the lower surface, the inferior vermis , Which is lodged 
in a deep median fossa between the hemispheres called 
the vallecula . The hemispheres are separated below 
and behind by a’ deep notch called the posterior cerebellar 
notch into which the falx cerebelli is received. Above 
and in front they are separated by a broad and shallow 
notch called the anterior cerebellar notch which receives 
the inferior colliculi. 

Superior Surface of the Cerebellum. — The fissures 
and lobules on the superior vermis are continuous with 
those on the superior surface of the hemispheres. The 
fissures have the same names both on the vermis and 
the hemispheres, but the lobules are differently named. 
Thus on the superior surface of the vermis there are 
five lobules. Commencing from the front these are : the 
lingula, the central lobule, the culmen monticuli, the cifVus 
inohtreuli and the folium vermis. The lingiila has no 
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lobule on the superior surface "bf *’ •'‘ffifc 
cerdbiSfijar hemisphere. The remaining four lobules 'Off 



Fig. 90. — Superior surface of t he 'cerebellum. 


A. Anterior cerebellar notch. 

B. Posterior cerebellar notch. 
G. LobuluB centralis. 

D. Ala lobull centralis. 

B Culmen monticuli. 

F. Clivus monticuli. 


G. Folium vermis. 

H. Tuber vermis. 

I. Anterior part of quadrangular lobe. 

J. Posterior part of quadrangular lobe. 

K. Superior semilunar lobule. 


the superior vermis have correspond ing # lobules on the 
hemispheres. These are from before backwards : the 
ala lobulus centralis, the anterior crescentic lobule, 
the posterior crescentic lobule, and the postero-superior 
lobule. The lingula consists of four of five folia prolonged 
from the vermis on to the surface of the anterior medullary 
velum. The lobulus centralis is separated from the lingula 
by the precentral fissure and is continuous laterally with 
the ala lobulus centralis. The culmen monticuli is 
the most prominent part, of the superior vermis. It is 
separated from the lobulus centralis by the postcentral 
fissure . Laterally it is continuous with the anterior 
crescentic lobule on the hemisphere. The clivus mtinti* 
culi Is on the slope of the rrionticulus and is separated 
froni the culmen by the preclival fissure which is prolonged 





laterally on the hemisphere behind the anterior ere^eenl^e 
lobule. , Laterally the clivus is continuous with the pos* 
terior crescentic lobule. The culmen and clivus are 
together called the monticulus. The anterior and pos- 
terior crescentic lobules arc included under one name, 
the quadrangular iobule. The folium, vermis (folium 
cacuminis) is the posterior end of thesuperior vermis 
separated from the. clivus by the postclival fissure. 
Laterally it is continuous with the postero-sujjerior lobule 
on the hemisphere. 

The horizontal sulcus is the most conspicuous fissure 
in the cerebellum. It begins in front at the pons, and 
passing backwards round the lateral and posterior borders 
of each hemisphere, dips down into the posterior cerebellar 
notch. It divides the cerebellum into an upper and a lower 
part demarcating the superior from the inferior surface. 

Inferior Surface of the" Cerebellum. — Both the inferior 
vermis and the inferior surface of the cerebellar hemis- 
pheres are subdivided into lobules by fissures. But the 
continuity of the lobules of the inferior vermis with 
those on the inferior surface of the hemispheres 
is not so marked as on the superior surface. The 
lobules on the inferior vermis from before backwards 
are : (1) the nodule, (2) the uvula, (3) the pyramid, and 
(4) the tuber vermis. The lobules on the inferior surface 
of the hemispheres are : (1) the flocculus, (2) the tonsilla 
cerebelli, (3) the biventer lobule, and (4) the postero- 
inferior lobule. The fissures separating the lobules of 
the inferior vermis are (1) the postnodular fissure which 
separates the nodule from the uvula. It passes lateral- 
wards into the hemisphere separating the flocculus in 
front from* the tonsil and biventral lobule behind and 
joins the anterior end of the horizontal sulcus. (2) The 
pr^pyramidal fissure separates the uvula from the pyramid 
on the. Inferior vermis. On the hemisphere it curves 



stum 


forwards round the tonsil between it and the biventral 
lobe to join the postnodular Assure in front, (8) The 



Fig. 97. — Inferior surface of the cerebellum. 


A. Flocculus. 

B. Ala lobuli centralis. 

C. Lobulua centralis. 

I). Anterior medullary velum. 
K. Brachlum conjunctlvum. 
F. Brachlum pontis. 


N. Nodule. 
P. Pyramid. 


Q.| 
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Inferior semilunar lobule. 


U, Uvula. 


postpyramidal fissure separates the pyramid from the 
tuber vermis and passes lateralwards behind the tonsil 
and biventral lobule and in front of the postero- inferior 
lobule to join the horizontal sulcus. The nodule is connect- 
ed with the flocculus laterally by a thin, layer of white 
substance emerging from the cerebellum called the pos- 
terior medullary velum. The flocculus lies against the 
brachium pontis. These three parts, viz., the nodule, 
'the posterior medullary velum, and the flocculus consti- 
tute the lobus noduli . The uvula is connected with the 
tonsils on either side by a narrow ridge of grey matter 
marked with furrows on the surface, called the furrowed 
band. The uvula, the furrowed band, and the tonsil 
constitute the lobus uvulas. The pyramid is connected 
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on either aide with the biventral lobule by a grey band 
which lies across the sulcus vallecula. The pyramid* 
the grey band, and the biventral lobule constitute the 
lotus pyramidis . The tuber vermis is continuous directly 
with the postero-inferior lobule ,* the two lobules are 
included under one name, the lobustuberis. 

Structure of the Cerebellum.— Make a sagittal section 
through the right cerebellar hemisphere close to the 
vermis. The cerebellum consists of a central core of 
white substance with a superficial covering of grey subs- ' 
tance. • • 

The central core of white substance is seen to give 
off thin laminated branches into the interior of the in- 
dividual folia or laminae which are provided with super- 
ficial coating of grey substance. These radiating white 
branches from the central core of white substance present 
the appearance of a branching tree. This characteristic 
appearance is called the arbor vita ? . In the central core 
of white substance a folded lamina of grey substance 
is found called the dentate nucleus. Its wall has a wavy 
outline. Its open mouth or hilum is directed forwards and 
medialwards through which white fibres pass. Its opposite 
end is blind. In addition to the dentate nucleus there 
are other minute nuclei of grey substance. Thus there 
are two nuclei close to the hilum of the dentate nucleus, 
called the nucleus emboliformis and the nucleus globosus. 

A third nucleus is seen in the roof of the fourth ventricle 
and is called the nucleus fastigii . These nuclei cannot 
be easily demonstrated with the naked eye. 

Make a sagittal section through the superior vermis 
exactly in the median line. The roof of the fourth 
ventricle fs thus divided. On separating the cerebellar 
hemispheres the floor of the fourth ventricle is exposed. 

Connections of the Cerebellum* — The cerebellum is 
connected with the cerebrum, the pons, and the medulla 
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obiongataby three bundles of, fibres on each side* 'Time, 
are the brachium conjunctivum, the brachium pontis* 
and the restiform body. 

The brachium conjunctivum (superior cerebellar pedum 
ole) emerges from the upper part of the cerebellum and 
forms at first the upper and lateral boundary of the 
fourth Ventricle. Higher up it approaches its feHow 
of the opposite side and forms the upper part of the 
roof of the same ventricle. Its further course has been 
described (p. 488). Most of the fibres of the brachium 
conjunctivum are derived from the dentate nucleus* 
The triangular interval between the two brachia con- 
junctiva below is filled up by the anterior medullary velum. 

The brachium pontis (middle cerebral peduncle) con- 
sists of transverse fibres of the pons Which enter the cere- 
bellar hemisphere. 

The restiform body (inferior cerebellar peduncle) enters 
the cerebellum between the brachium conjunctivum and 
the brachium pontis. Its formation has been described 
(p. 500). Before it enters the cerebellum it is crossed 
dorsal ly by strands of white fibres called the stria ‘ 
medullar es. ' t 

Two other thin laminae of white substance which 
emerge from the central core of the cerebellum and assist 
in forming the roof of the fourth ventricle are now to be 
examined* They are the anterior and posterior medullary 
vela. 

The anterior medullary velum (valve of Vieussens) 
is the triangular lamina of white substance which issues 
from the central core of the cerebellum and fills up the 
gap between the two brachia conjunctiva* It forms 
the roof of the fourth ventricle and on its dorsal surface 
lies the lingula of the superior vermis. 

, , The posterior medullary velum is a thin lamina of white 
substance which also emerges from the central white core 
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<#tfeeeer^ihim In close corifeact with the anterior 
laty velum. The two vela then diverge ; the anterior 
one passing upwards and the posterior one downward# 
round the nodule of the interior vermis. The posterior 
velum ends below in a thin crescentic margin and con- 
nects the nodule with the flocculus, It terminates in a 
free margin below and the epithelial lining * of the 
fourth ventricle' is prolonged downwards from the 
posterior velum covering the pia mater (tela chorioidea 
of the fourth ventricle) and forming the roof of the lower 
part of the same ventricle. • * * 

Isthmus rhombencepkali.— This name is given to the 
constricted part of the rhombencephali which lies between 
the corpora quadrigemina above and the cerebellum 
below. It is formed by the brachia conjunctiva, the 
anterior medullary v el uni, and the upper part of the fourth 
ventricle. 

The Fourth Ventricle (Fig. 95) is situated behind 
the pons and the upper part of medulla oblongata. < It 
presents for examination lateral boundaries, four angles, 
a roof, and a floor. 

The lateral boundaries are formed, below, by the clava, 
the fasciculus euneatus and the restiform body ; above, 
by the braehium pontis and the brachium conjunetivtim. ' 

Angles . — The superior angle corresponds to the con- 
vergence of the brachia conjunctiva and leads into the 
cerebral aqueduct. The inferior angle leads into the 
central canal of the medulla oblongata. The lateral 
angles correspond with the junctions of the upper lateral 
and lower lateral boundaries. Below the lateral angle, 
the fourth ventricle is prolonged laterally, on either side, 
dver the upper part of the restiform body as a recess called 
the lateral recess . 

The roof of the fourth Ventricle is formed, above, by 
the brachia conjunctiva and the anterior medullary 
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velum ; feetemr, by the posterior medullary velum; the ttH 
ehorioidea of the fourth ventricle lifted by ventricular 
epithelium, the obex, and the taenia of the fourth 
ventricle. Of these the posterior medullary velum has 
been described and may now be more fully examined- ^ 

The tela ehorioidea of the fourth ventricle is a triangular 
layer of* pia mater lined by the ventricular epithelium: 
It forms the roof of the fourth ventricle below the pos- 
terior medullary velum. The chorioid plexus of the fourth 
ventricle is a vascular fringe of the tela ehorioidea whidh 
projects into the ventricular cavity from the roof by 
pushing the epithelial covering before it. In each half 
of the cavity, it presents the appearance of a reversed L ? 
the vertical limb of which lies close to the middle line and 
the horizontal limb passes lateralwards to the end of the 
lateral recess. There are three openings in the tela 
ehorioidea by means of which the cavity of the fourth 
ventricle communicates with the subarachnoidean cavity. 
One of these, the apertura medialis (foramen of Magendie), 
is situated over the inferior angle of the ventricle. The 
other two, called the apertura lateralis (foramina of Key 
and Retzius), lie over the ends of the lateral recesses. 
The obex is a thin triangular lamina of grey substance 
which bridges over the inferior angle of the fourth ven- 
tricle from the clava of one side to the other. The 
teenier, of the fourth ventricle (ligulsc) are two narrow bands 
of white substance seen, one on either side of the lower 
part of the roof of the fourth ventricle. The medial 
margin of each is continuous with the epithelial lining 
of the tela ehorioidea and the lateral margin is attached 
to the clava and the restiform body below the stria 
medullaris. Below it is continuous with the obex, ft 
forms the inferolateral limit of the roof of the fourth 
ventricle. 

The floor of the fourth ventricle is called the rhomboid 
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fossa from its shape. It is lozenge-shaped and is formed 
by the dorsal surface of the pons above and the dorsal 
surface of the upper part of the medulla oblongata below. 
It Js bisected by a vertical median groove, called the 
median stUcus. On either side of this sulcus is an elongated 
elevation called the medial eminence which is limited 
laterally by a sulcus called the sulcus limitatis . The 
rhomboid fossa is traversed at its widest part opposite 
the lateral recesses by some transverse white fibres, called 
the strive medullares (striae acusticae), which belong to 
the cochlear division of the acoustic nerve and sink into 
the median sulcus* Laterally they cross the upper part 
of the restiform bodies. By these striae the rhomboid 
fossa is subdivided into an upper and a lower part . 4 

In the upper part of the rhomboid fossa the medial 
eminence presents a nodular swelling just above the 
striae medullares. This 'nodular elevation is called the 
colliculus facialis and is caused by the underlying ascend- 
ing portion of the root of the facial nerve. The sulcus 
limitans is narrow above where it presents a slaty colour 
and is called the locus coeruleus . It owes its colour to 
pigmented cells called the substantia ferruginea lying 
underneath. Lateral to the colliculus facialis the sulcus 
limitans is wide and deep and is called the superior 
fovea . In the lower part of the rhomboid fossa the 
medial eminence is narrow and triangular and is 
called the trigonum hypoglossi as it overlies the nucleus 
of, the hypoglossal nerve. The sulcus limitans lateral 
to the trigonum hypoglossi becomes distinctly deep and 
is called the inferior fovea . Lateral to the fovea ‘inferior 
is another triangular elevation called the area actistica 
which extends to the lateral recess and is crossed super- 
ficially by the striae medullares at its upper part. Below 
the inferior fovea is a triangular area darker in colour 
than the rest of the fovea and called the ala ci0erea 
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tri gqimm This' area corresponds to the 'totamgr 

nuclei oftheglossopharyngeal and vagus nerve$. Below 
the alacitterea is a ridge-like elevation called the fmdmtltop 
neparan#, which is separated from the clava by a narrow 
area called the arm postrema , The inferior angle of the 
rhomboid fossa is pointed and from its resemblapcc to 
a pen W called the calamus scriptorius . 

On the left side the student should try to trace the 
restiform body and the brachia pontis and eonjunetivum 
through the cerebellum to investigate their ultimate 
destination. The lamima of the hemispheres should 
be broken and the direction of the fibrous strands followed. 
The brachium conjunct ivum can be traced to the dentate 
nucleus while the brachium pontis and the restifor&i 
body will be seen to spread out into the cerebellar cortex. 

Remove the cerebellum by dividing the brachia and 
the restiforrti bodies. Note that the cerebrospinal fasci- 
culus: which occupies the middle three-fifths of the base 
of the cerebral peduncle is continued through the pons 
and losing some fibres appears in the medulla oblongata 
as the pyramid. While it passes through the pons it 
produces a bulging on either, side of ' the sulcus basi- 
laris. The continuity of the pyramid with the cerebrospi- 
nal fasciculus in the base of the cerebral peduncle should 
be traced through the pons. Divide the superficial trans- 
verse fibres of the pons along the middle line and reflect 
them laterally till a longitudinal bundle is reached in 
continuity with the pyramid. This is the cerebrospinal 
fasciculus. Remove ' this fasciculus. The deep trans- 
verse fibres of the pons are seen lying dorsally to the 
fasciculus. These form the trapezoid body . Covering 
the Upper part of the pyramid and the olive some curved 
transverse fibres are seen. These are the external areyate 
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if the deep transverse fibres of the pons are removed 
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another bundle of longitudinal fibres will be seen hf%a ' 
either sideof the middle line; This is the kniniscm^it 
contains fibres from the superficial anterolateral fasciculus 
of the medulla spinalis and the internal arcuate fibres 
from the nuclei gracilis and cuneatus of the opposite 
side. In the medulla oblongata it passes dorsal to the 
pyramid. In the pons it lies dorsal to the trapezoid 
body. Its position in the mid-brain has been examined. 

The medulla oblongata should now be divided at 
different levels. Its structure can be fully studied from 
stained microscopic sections, «But if a thin section is 
placed on a glass slide and held on to the light most 
Of the structures described can be identified with the 
naked eye. 

In sections through the olive, the olivary nucleus 
will be seen. It resembles to some extent the dentate 
nucleus of the cerebellum being formed by a folded lamina 
of grey matter with wavy outline. The median raphe 
with decussation of fibres may be made out. 

In sections through the gracilis and cuneate nuclei 
these nuclei will appear as dark condensed spots. 

THE EYEBALL. 

As the eyeball is scarcely obtained in a fresh condition 
in the dissecting-room the student should procure bullock’s 
eyeballs. On account of their larger size they are better 
than sheeps’ eyeballs for purposes of dissection. He 
should complete his examination of the organ by dissect- 
ing a fresh human eyeball which can.be procured from 
the post-mortem room. The fascia bulbi, the remains 
of the ocular muscles and fat are to be removed with 
scissors* 

The Eyeball lies in the orbital cavity surrounded by 
i&e fascia bulbi at its back part. lt is -composed of 
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segments of two spheres ; the posterior or scleral segment 
forms about five sixths of the eyeball and the anterior 
or comeal segment forms about one sixth of the globe* 
The terms anterior and posterior poles as applied to the 
eyeball denote the central points of its anterior and pos- 
terior curvatures and a line which joins these two poles 
ite called the opti# axis . An imaginary line drawn midway 
between the two poles and encircling the eyeball is called 
the equator . 

The eyeball consists of three investing tunics and 
three refracting media. The three tunics are : (1) an 
outermost tunic formed by the sclera behind and the 
cornea in front; (2) an intermediate tunic formed from 
behind forwards by the chorioid, ciliary body, and iris ; 
and (3) an innermost tunic formed *by the retina. The 
three refracting media* are : (1) the aqueous humour in 
front, (2) the crystalline lens in the middle, and (3) the 
vitreous body at the back part of the interior of the 
eyeball. 

The Sclera (sclerotic) is a dense fibrous membrane 
which occupies the posterior five-sixths of the eyeball and 
maintains its shape. It is pierced by the optic nerve 
a little to the medial side of the posterior pole of the 
eyeball. Here it forms a cribriform lamina, called the 
lamina cribrosa 9 which presents minute orifices for the 
passage of the filaments of the optic nerve. One of the 
orifices occupying the centre of the lamina transmits the 
central artery and vein of the retina. Around the lamina 
are many minute apertures for the passage of the posterior 
ciliary arteries #nd ciliary nerves. Almost midway 
between the entrance of the optic nerve and the corneal 
margin are four or five openings for the exit of veins called 
the venae vorticosae. The front part of the sclera is covered 
jby conjunctiva and near its junction with the cornea 
^sclero-corneal junction) it is pierced by anterior 
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ciliary arteries Close to the selerocomeal junction there 
exists m the substance of the sclera a circular canal 
called the sinus venoms sclerce (canal of wSchlemn). If 
& sagittal section is made through another eyeball this 
sinus is seen as a minute opening at the cut margin of the 
sclera near the selerocomeal junction* 

Divide the sclera along the equator of the eyeball 
with the knife taking care that the chorioid tunic lying 
next to it is not injured. First make an opening in the 
sclera and then introduce a director through the open- 
ing to detach the sclera from the chorioid* Then cut 
w along the equator of the eyeball taking the director as 
the guide. Note that the inner surface of the sclera is 
smooth and loosely attached to the chorioid. ‘Note 
also that an extensive lymph space, called the spatium 
perichorioideale , separates the inner surface of the sclera 
from the outer surface of the chorioid and that this lymph 
space is traversed by cellular tissue called the lamina 
mprachorioidea . Remove the posterior segment of the 
sclera. Note that close to the entrance of the optic nerve 
the sclera is firmly adherent to the chorioid. Note also 
that the sclera iS much thicker behind than in front. 

The Cornea forms the anterior sixth of the external 
tunic. It is transparent and almost circular. Posteriorly 
its margin is overlapped by the margin of the sclera. 
Its anterior surface is convex and covered by conjunctiva 
which is closely adherent to it. Its posterior surface is 
concave and covered by a very elastic stratum called 
the posterior elastic lamina . At the selerocomeal junc- 
tion the posterior elastic lamina breaks up into fibres 
forming a meshwork and enclosing spaces between them 
called the i&patia anguli iridis (spaces of Fontana), Some 
of these fibres are prolonged on to the surface of the 
iris forming the Mgamewtum peetinatum iridis. Others 
are prokmged bacliwards to the sclera and chorioid. 
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Fig s 98.— rHorizonta'l section of tine buUti of the eye 
(Cunningham). 



A. Sclera* 

B. Chorioid. 

C. Hetlna. ' 

D. Cornea. 4 

E. Iris. 

F. Posterior ohamber, 

G. Conjunctiva. 

H. Ciliary process. 

I. Ciliary muscle. f 

J. Suspensory ligament Of lens*. 

K. Sinus renosus sclerre. 

L. Ora serrata # 

M. Hyaloid canal. 

N. Optic nerve. 

O. Macula lutea. 

P. ‘Nerve sheath (of dura- 

mater). 


Detach the ehorioid with the iris from the selerocorneal 
junction by the handle of the scalpel. The ciliary muscle 
is thus torn and the vascular tunic consisting of the 
ehorioid, the ciliary body, and the iris is "exposed. Place 
the eyeball denuded of its external tunic in a tray contain- 
ing water. 

The Chorioid is a vascular, darklv-pigmcnted membrane 
occupying the posterior five-sixths of the eyeball and 
is continuous in front with the ciliary body and iris. It 
is thicker behind than in front. It is pierced behind by the 
optic nerve. Its outer surface is loosely attached to 
the sclera by the lamina suprachorioidea, The ciliary 
nerves run from behind forwards along this surface and 
look like fine white threads. The cjliary veins converge 
on this surface to form fout or fiye veins called the venw 
pnrticoMc which are situated along, the equator*. The 
inner surface of the chorioid is adherent to the retina,. > . 
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1 ( The Ciliary Body consist^ of the orbiculus: ciliaris, 
the ciliary processes, and the ciliary muscle/ 

The orbiculus ciliaris forms a zone of about one sixth 
of an inch in width. It is continuous with the chorioid, 
lying immediately in front of it. It presents numerous 
ridges arranged radially. 

Make a coronal section through an -eyeball at the 
equator and remove the vitreou? body and the lens. 
Put the specimen in a tray filled with water*. The ciliary 
processes are well seen. 

The ciliary processes form* a circle of elongated ridges, 
about seventy in number. There are also small ridges 
which occupy the spaces between the large ridges. They 
are attached peripherally to the ridges of the orbiculus 
ciliaris and are therefore continuous with the chorioid. 
Their opposite ends are directed towards the circumference 
of the lens. 

The ciliary muscle consists of unstriated muscle fibres. 
It is a circular band about one-eighth of an inch in width, 
situated iri front of the ehorioid surrounding the circum- 
ference of the iris. It consists of two sets of fibres., 
meridional and circular, which arise from the sclera 
near the sclerocorneal junction. The meridional fibres 
pass backwards to be inserted into the orbiculus 
ciliaris and ciliary processes. The circular fibres form 
a ring which is inserted around the circumference of 
the iris. 

The Iris is a thin muscular curtain situated in front 
of the lens and behind the cornea. It is circular in shape 
and its colour varies in different individuals. It is pierced 
in the centre by a circular aperture called the pupil. 
Two sets of involuntary muscle fibres are found in the 
iris : (l) the circular fibres which form a band round the 
pupil called the sphincter pupillm ; (2) the radiating fibres 
which extend from the sphincter to the circumference 
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of the Ms in a radiating manner and constitute *he 
dilator pupiltce. 

The Ciliary Nerves pierce the sclera around the optic 
nerve and proceed forwards between the sclera and 
chorioid as minute white threads till they reach the Ciliary 
zone. Here they form a plexus around the -periphery 
of the iris and supply the ciliary musele, iris, and cornea. 

Ciliary Arteries. — (1) The two long posterior ciliary 
arteries pierce the sclera a little in front of the optic nerve 
and pass, one on either side, between the sclera and chori- 
oid. Reaching the cilfary*zone each divides into an 
ascending and a descending branch. These branches 
communicate with each other and form an arterial circle 
around the periphery of the iris, called the circulus iridis 
major. This circle is joined by the anterior ciliary arteries. 
From the arterial circle branches proceed towards the 
pupillary margin and these form a second arterial circle 
called the circulus iridis minor . (2) The short posterior 

ciliary arteries pierce the sclera around the optic nerve 
and are distributed to the chorioid. (8) The anterior 
ciliary arteries { p. 388 ) pierce the sclera close to the 
sderocomeal junction and join the circulus’ iridis major* 

The student should now proceed to expose the retina 
fully. Take the specimen which has been divided sagitta- 
ly and remove from it the lens and the vitreous body. 
From the specimen in which the vascular tunic has been 
exposed, remove the chorioid, the ciliary zone, and the 
iris. 

The Retina is the inner most tunic of the eyeball 
and is formed of nervous substance. It is transparent 
during life but becomes greyish soon after death. Its 
outer surface is attached to the chorioid by its pigmentary 
layer. Its inner surface lies in contact with the hyaloid 
membrane which covers the vitreous body. Anteriorly 
the retina becomes thinner andf near the ciliary body 
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m irregular wavy margin called the ora strata* 
Beyond this the nervous elements of the retina cease and 
its outer pigmentary layer covered by a layer of epitheWum 
is continued forwards over the ciliary processes and the 
iris , forming the pars ciUaris retince and pars iridica 
wtince. Posteriorly the retina is , firmly adherent at the 
entrance of the optic nerve- Here the retina presents 
the appearance of a circular, whitish disc with a slightly 
raised margin called the papilla of the optic nerve (optic 
disc)* The surface of the papilla presents a Slight depres- 
sion called the excavation •of the optic nerve. The 
f papilla is pierced in the centre by the central artery and 
vein of the retina. Exactly in the centre of the retina 
and directly in the optic axis and about one eighth of an 
inch to the lateral side of the optic entrance there is 
a small yellowish spot called the macula luica which has 
a central depression called the fovea centralis . The student 
will not find macula lutea in the eyeball of the bullock* 
The Refracting Media are three in numbcr,(l) the aqueous 
humour, (2) the vitreous body, and (8) the crystalline lens. 

The aqueous humour occupies the space known as the 
anterior and posterior chambers. It is transparent and 
composed of water, holding in solution a very $mall 
amount of sodium chloride. The anterior chamber , is 
bounded in front by the cornea, behind by the iris 
and the central part of the lens, and laterally by the 
ligamentum pectinatum iridis, where a recess is seen 
called the iridial angle (filtration angle) which leads 
-into the spatia anguli iridis,, The posterior, chamber is 
bounded ki front by the iris, behind by the anterior sur- 
face of the lens with its suspensory ligament^ and laterally 
by the ciliary processes. The two chambers communicate 
through the pupil. * “ . 

; In order Jto expose* the vitreous body and the lens 
take another eyeball, divide its tunics at the equator, ^id 
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draw the two segments apart. The vitreous body with 
the lens are expelled in one mass. 

The Vitreous Body is a transparent jelly-like mass 
enclosed in a delicate, transparent membrane called the 
hyaloid membrane . It fills up the posterior four-fifths 
of the interior of the eyeball. It presents in front a con- 
cavity called the hyaloid fossa into which the lens is 
received. A minute canal, called the hyaloid caned , runs 
through the substance of the vitreous body from the 
region of the optic papilla to the posterior surface of the 
lens. This canal contains lymph and its wall is formed 
by a prolongation of the hyaloid membrane. In the 
embyro it transmits the hyaloid artery to the posterior 
surface of the lens. 

The hyaloid membrane encloses the vitreous body. 
In front of the ora serrata it is distinctly thick and called 
the zonula ciliaris (zonule of Zinn). The zonula presents 
a series of alternating elevations and depressions. to receive 
the ciliary processes. As it approaches the lens it divides 
into two layers : (1) a thin lamina which lines the hyaloid 
fossa behind the lens and (2) a thick layer, called the 
suspensory ligament of the lens , which becomes attached 
to the capsule of the lens in front. Behind the suspensory 
ligament and in front of the posterior layer of the zonula 
eiliaris there is a circular lymph space, called the spatia 
zonularia (canal of Petit) which surrounds the circuits 
ferencc of the lens. This space can be inflated by a 
fine pointed blow pipe. 

The Crystalline Lens is a biconvex, transparent body 
placed in front of the vitreous body and behind the iris. 
It is enclosed within a thin transparent membrane called 
the capsule of the lens . It rests in the hyaloid fossa and 
is retained in that position by the suspensory ligament. 
Its anterior surface is less convex than the posterior. Its 
elwwtiJference or equator projects into the spatia zonularia. 
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If the lens is hardened in alcohol the concentric 
laminae of which it is composed can be peeled off. 


THE SUPERIOR EXTREMITY. 

THE BACK. 

This dissection includes chiefly an examination of 
the structures connecting the .upper limb to the pos- 
terior aspect of the trunk and should be finished in 
two days. The dissector of the superior extremity 
begins work on the fourth day after the subject has 
been brought into* the dissecting-room and during the 
first two days he should work in conjunction with the 
dissector of the head and neck (See Table on p. 247). 
The subject is now placed with its face downwards 
and the arms extended over the sides of the table. 
Blocks are placed beneath the chest and pelvis. 

The dissector of the superior extremity reflects the 
skin from the ‘back of the thoracic, lumbar, sacral and 
coccygeal regions by the following incisions (Fig. 52) : 
— (1) A vertical incision, from the spinous process of the 
seventh cervical vertebra along the middle line to the 
tip of the coccyx ; (2) from the lower end of this vertical 
incision a curved incision upwards, forwards and lateral- 
wards along the crest of the ilium to a point a little 
behind the anterior superior iliac spine ; (3) a third 
incision from the spinous process of the twelfth thoracic 
vertebra upwards, forwards, and lateral wards to the 
acromion" Reflect the flaps of skin lateralwards. 

The Superficial Fascia is thick and fatty and is a 
portion of the superficial fascia covering the whole body. 
In it ramify the cutaneous vessels and nerves. It is 
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separated from the muscles underneath fey » dense 
fibrous layer which constitutes the deep fascia. %im 
latter is continuous with the deep fascia of the 
neighbouring regions. 

The Cutaneous Vessels and Nerves have been fully 
described on page 262 et seq. 

The Trapezius (Figs. 53 and 54) has been fully 
described (p. 248). 

Th c L atissimus Dorsi (Fig. 54) is now to be cleaned. 
It arises (1) from the spinous processes and supraspinous 
ligaments of the lower six# thoracic vertebrae ; (2) from 
the posterior lamella of the lumbodorsal fascia ; (6) 
from the outer lip of the iliac crest a little behind the 
origin of the obliquus extern us abdominis; (4) from 
the outer surfaces of the lower thr£e or four ribs inter- 
digitating with the origin of the obliquus externus 
abdominis; and (5) from the dorsal surface of the 
interior angle of the scapula. The upper fibres pas** 
horizontally lateral wards ; the intermediate ones obli- 
quely upwards and lateral wards ; and the lower fibres 
almost vertically upwards. All the fibres ultimately 
converge to form a thin fiat tendon which turns round 
the lower border of the teres major and passes in front 
of the tendon of that muscle. The insertion of the 
flat tendon into the floor of the intertubercular sulcus 
of the humerus will be seen later on. It is supplied by 
the thoracodorsal nerve. * 

The”! ngonmn iumhate (Petit’s triangle) is a trian- 
gular interval bounded iri front by the posterior border 
Of the obliquus externus abdominis, behind by the 
anterior border of the latissimus dorsi, and below by 
the crest of the ilium whicli forms its base. The apex 
Is formed by the meeting of the two muscles above. 
Tbfc floor of the triangle is formed by the obliques 
internus abdominis. 

11 ** 
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Reflect the trapezius laterally (p« 849), The amp* 
sory nerve and branches from the third and fourth | 
cervical nerves which lie beneath the muscle arc seen * 
to enter its deep surface (p. 249), The levator scapula^ * 
the origin of the inferior belly of the omohyoideus, 
the transverse scapular artery, tlie suprascapular nerve, 
and the transverse cervical artery — all these, which the 
dissector of the' superior extremity has to examine at 
this stage in conjunction with the dissector of head and 
neck have been described on p. 249 et seq. The rhom- 
hoidei muscles should next be. cleaned and studied. 

The Rhomboideus Minor (Fig. 54) arises (1) from the 
lower part of the ligamentum nuchas, and (2) from the 
spinous processes of the seventh cervical and first 
thoracic vertebra?. *lt is inserted into the medial margin 
of the smooth triangular surface at the apex of the 
spine of the scapula. 

The Rhomboideus Major (Fig. 54) arises from the 
spinous processes of the thoracic vertebra?, from the 
second to the fifth inclusive, and (2) from the iorres- 
ponding supraspinous ligaments. It is inserted into a 
tendinous arcll attached to the vertebral border of the 
scapula extending from the inferior angle of the scapula 
to the insertion of the rhomboideus minor. 

The rhomboidei muscles are supplied by the dorsa l 
scap ular n erve which enters their deep surfaces. 

Divide the rhomboidei muscles at their origin and 
reflect them lateral wards. The dorsal scapular nerve 
is exposed. 

The dorsal scapular nerve arises from the brachial 
plexus (p, 295), It passes beneath the levator scapula* 
(to wffidh it gives a twig) in company with the descending 
branch of the transverse cervical artery and enters the 
<^*ep surfaces of the rhomboidei muscles. 

If the levator scapula; has been examined by the dls- 
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sector of the head and neck it should be . divided at its 
middle and the lower part reflected downwards. Wfcfle ■ 
reflecting the muscle one or two twigs from the dorsal! 
scapular nerve will be seen to enter the levator scapulae/ 

The descending branch of the transverse cervical urtertj 
♦{posterior scapular artery) passes under cover of the levator 
scapulae (p. 251). In then descends along the vertebral 
border of the scapula under cover of the rhomboidei and 
reaches the inferior angle. It supplies the neighbouring 
muscles and anastomoses with the transverse scapular 
and subscapular arteries. « 

The latissimus dorsi should now be reflected. Divide the 
muscle by a vertical incision behind its costal origin and 
reflect the two portions forwards and backwards. Note 
the termination of the thoraco-dorsal iterve in the muscle. 

The dissector of the superior extremity now stops 
work till the subject is put upon its back. The dissec- 
tion of the back is completed by the dissector of the head 
and neck (see Table on p. 247). 

THE PECTORAL REGION AND AXILLARY SPACE. 

Devote four days to the dissection of these regions. 
The subject should be placed upon its back with blocks 
under the chest. A long wooden board is to be put 
under the shoulders to support the upper limbs which are 
to be stretched out at right angles to the chest. 

Surface Anatomy.—- The student should feel for himself 
:fhe following bony landmarks before the skin is reflected : — 
the whole of the clavicle, the tip of the coracoid pr ocess 
(felt below the clavicle in the interval between the clavi- 
•eiilar origins of the deltoideus and pectoralis major 
muscles), the acromion, the jugular notch, and the sternal 
angle (at the junction of the manubrium sterni and gladjr < 
♦olnt)?.' V ■ * ■ ■' *»■ - 

. W V s K f u 
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Incmom* (Fig. 3)>—(l) A vertical m^kion along 
median line from the centre of the jugular notch to the 
tip of the xiphoid process ; (2) from the upper end of this 
incision lateralwards along the clavicle, to the tip of the 
acromion ; (8) from the lower end of the first incision 
horizontally lateral wards along the side of the body; 
(4) from the tip of the xiphoid process upwards and 
lateralwards along the anterior fold of the axilla to its 
junction with the arm. The flaps of integument thus 
marked out are to be reflected but the skin of the nipple 
and its areola is to be left intact. • This dissection requires 
an examination of the following structures .ct— * 

/l. Superficial fascia. 

Fasciae - 2. Deep fascia. * 

{3. Coracoclavicular fascia. 

( ]. 2. Pectoralis major and minor. 

3. SubclaVius. 

4. Serratus anterior. 

Ve.vels ^ 1 ' Axillary artery and its branches. 

ess * S 1 2. Axillary vein and its tributaries. 

[1. Cutaneous. 

Nerves ’2. * Brachial plexus with its infraclavieular 
{ branches. 

, i Mamma, 
an s | Lymph glands. 

The Superficial Fascia is fatty and in it will be seen 
°thc mamma and the cutaneous vessels and nerves. As 
the fascia passes upwards over the clavicle a thin layer 
of muscle fibres will be seen. This constitutes the lower 
part of the piatysma. 

The Cutaneous Nerves can be grouped into three 
sets:— (3)*The anterior cutaneous nerves. These are the 
terminal filaments of the intercostal nerves and, are found 
in the intercostal spaces on each side of the; sternum. 
They become cutaneous by perforating the pectoralis 
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major close to the margin of the ai&mum* supply the skin 
over the sternum and give off branches, which -proceed 
lateralwards as far as the anterior fold of the axilla. 
They a?e accompanied by the perforating branches of the 
internal mammary artery. (2) The lateral cutaneous 
nerves. These are also derived from the intercostal nerve s 
and are found about midway between the vertebral 
column and the sternum. They become cutaneous by 
perforating the external intercostal and serratus anterior 
muscles and divide into anterior and posterior branches. 
The anterior branches aj-e directed forwards to supply 
the skin over the pectoral region while the posterior 
branches are directed backwards to supply the skin over 
the latissimus dorsi. The first intercostal nerve docs 
not give off a lateral cutaneous "branch. The lateral 
cutaneous branches of the second and third intercostal 
nerves will be studied when the medial wall of the axillary 
fossa is dissected. (3) The supraclavicular nerve* arc the 
descending cutaneous branches of the cervical plexus. 
These have been described on p. 283. — 

In the female subject the student should dissect the 
mamma to display its naked-eye structure. Raise the 
skin over the areola towards the summit of the nipple* 
Remove the fat surrounding the organ and then attempt 
to display the lobes, the milk ducts and their ampulla*. 

The Mamma (mammary gland) m the female extends 
from the side of the sternum to the anterior fold of the 
axilla horizontally, and from the third to the sixth or 
seventh rib vertically. It is separated from the pectoralis 
major by the deep fascia. It presents at about its centre 
a small conical eminence called the mammary papilla 
pr nipple . The nipple is surrounded by a dark coloured 
patch of skin called the areola. In the skin of the areola 
many small eminences are seen which are due to the 
pre$toee of small sebaceous glands called the areolar 
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gVands (of Montgomery). The mamma is completely 
enclosed in -a fibrous capsule from which processes, called 
trabeculae, are givjen ofrtnto its substance dividing it into 
lobes. The ducts, called the HfJbuK lactiferi , fifteen to 
twenty in number, proceed from the lobes towards the 
areola. Beneath the areola they become dilated and 
form the ampulUv . At the base of the nipple they contract 
again and finally open upon its summit. 

In the male the mamma is rudimentary. 

The mamma is supplied by the intercostal arteries, 
the perforating branches of the mtertial mammary artery, 
and the thoracic and external mammary branches of 
the axillary artery. 

The Deep Fascia (pectoral fascia) covers the pectoral is 
major. It is attached above to the clavicle and medially 
to the front of the sternum. Below it is continuous with 
the deep fasCia covering the abdominal muscles and, 
at the anterior fold of the axilla, becomes continuous 
with the axillary fascia. Laterally it is continuous above 
with the deep fascia covering the deltoideus. 

Remove the deep fascia to expose the pectoralis major 
and define also 'the anterior border of the deltoideus. 
The cephalic vein and the deltoid branch of the thora- 
coacromial artery are seen lying between the contiguous 
borders of the pectoralis major and the deltoideus. 

The Pectoralis Major (Fig. 99) consists of a clavicular 
and a sternocostal portion separated from each other by 
a cellular interval. The clavicular portion arises from 
the anterior surface of the * medial half of the clavicle, 
while the costoqlernal portion arises (1) from the cartilages 
of the upper six ribs, (2) from the anterior surface of the 
sternum, stud (3) from the aponeurosis of the obliquus 
extemus abdominis. The upper fibres of the muscle 
pass downwards and lateralwards ; the lower fibres pass 
upwards and lateralwards ; and the middle fibres pass horl* 
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zont&lly lateralwards — ultimately ail the fibres end in* a 
flat tendon which becomes inserted into the mere st of the 
greater tubercle of the humerus. * The details of its inser- 
tion will be examined during the dissection of the arm. 
The peetoralis major is supplied by the medial and later al 
anterior thoracic nexy^ which enter its deep surface and 
will be s£en when the muscle is reflected. 

The student should now proceed with the dissection 
of the axillary space. First clean the lower border of the 
pectoral muscles constituting the anterior fold of the 
axilla. Then reflect In one piece the axillary fascia whifch 
stretches from the lower border of the pectoral muscies- 
in front to the latissimus dorsi and teres major muscles 
behind which constitute the posterior fold of the axilla. 
Secure the lateral cutaneous branches of the second and 
third intercostal nerves at this stage. Remove all the 
fat piecemeal in the space by working eShtiously from 
the base of the axilla towards its apex and without injur- 
ing the vessels and nerves. Clean the lower parts of the 
axillary vessels lying dose to the lateral wall of the space. 
The artery lies lateral to the vein. Look for tine branches 
of the axillary artery. The lateral thoracic artery passes 
medial wards along the lower border of the peetoralis 
minor. The subscapular artery runs medialwards along 
the lower border of the subscapularis in the posterior Wall 
of the space. The anterior and posterior humeral circum- 
flex arteries pass lateral wards ; the former in front of add 
the latter behind the surgical neck of the humerus. The 
corresponding tributaries of’ the axillary vein are to be 
cleaned. A chain of lymph glands will be seen lying 
along the medial side of axillary artery. One or two 
glands of this chain should be kept* Another set of lymph 
* giabds will be seen along the course of Hie lateral thoracic 
artery. A thir d set will be seen along the course blf the 
'artery*; Some lymph glanda ^ are lound 






near the centre of the base of the axilla. Next )o^06r' 
.the,, branches of the brachial plexus lying most laterally 
against the coraeobrachialis and find out the musculocuta- 
neous nerve piercing the muscle. The medial head of the 
median nerve will he seen to cross the axillary artery 
lateralwards and join the lateral head of the nerve. The 
ulnar nerve lies medial to and a little behind the artery. 
The medial antibrachial cutaneous nerve lies between 
the axillary artery and the vein. The medial brachial 
cutaneous nerve lies medial to the axillary vein and is 
connected with the intercogtobrachial nerve (lateral 
cutaneous branch of the second intercostal nerve) by a 
communicating filament. The radial nerve lies behind 
the axillary artery ; and higher up behind the artery is 
seen the axillary nerve before that nerve winds backwards 
and lateralwards round the neck of the humerus. The 
thoracodorM^ nerve crosses the subseapularis to enter 
the latissimus dorsi close to the medial wall. The upper 
and lower subscapular nerves enter the upper and lower 
parts respectively of the subseapularis muscle. The 
long thoracic nerve lies on the surface of the serratus 
anterior in the fnedial w r all of the* axilla. The dissector 
will find it difficult to clean the branches of the axillary 
artery and of the brachial plexus given off near the apex 
of the space. 

The Axi ll a is the space between the side of the upper 
part of the chest and the upper part of the arm. ft may 
be described as a hollow four- walled pyramid with un- 
equal walls: thus the medial wall is longer than the 
lateral, while the posterior wall extends further do#h 
than the, anterior. 

Boun$tirie$.~ -The base is formed by the axillary fascia* 
The apex is directed towards the root of the neck being* 
formed bjr.Jn triangu lar interval bounded hy the superi*W 
^*api% behind, ifcfe eWicle 
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the first rib medially. 'The Mitenorted} is formed by the 
peetoralis major and minor muscles and the eoracoclavi- 



Fig. 09.— Dissection of the axilla (drawn by 
J. T. Gray). 


4. Pect oralis major 
B. Del told eus. 

JD Obliquue externus abdominis. 

5 Serratus anterior. 

F. Latipstmofl doraf. 

<3. Coraoo brachialls. 

Tares major, 

% t Subscapularis. 

J. Biceps brachU 

6 Triceps braebii. 

1, Axillary artery, 

& Lateral thoracic artery. 

4 Bfcbaoapular artery. 


5. Cephalic vein, 

6. Basilic yeln. 

7. Median nerve. 

8 Long thoracic nerve. 
9, Thoracodorsal nerve. 


19, Ulnar nerve. 

11* antib^cbJal 

Hem; 

22, Medial bn 
-13, mv&i 
14 lump* 
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eubr fascia. The posterior waJl^htxa^i jfjlltijflKfa die 
subscapularis and below by Us* t<|j|§ 
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siltms dorsi The »s formed by the upper 

fo u • rib a with the intervening intercostal muscles and the 
corresponding part of the serratus anterior. The lateral 
wall is formed by the upper part of the humerus together 
with the coracobrachialis and biceps brachii. 

Contents .— The space contains the axilla ry artery 
with,, its branches, the axillary vein with fts tributaries, 
the axillary lymph .vessels and glands, the lower part of 
the brachial ple^qfc with its infraclavicular branches, 
and a quantity qf fat, 

Divide the pent oral is major at* its origin from the 
clavicle and reflect it downwards and lateralwards. 
Care should be taken of the lateral an terior thoracj^ nerve 
and of the pectoral branches of the thoracoacromial arter^T 
which enter the deep surface of the muscle at this situa- 
tion. These structures should be cleaned and preserved 
for subsequeht study. *The coracoclavicular fascia is 
now exposed. One or two lymph glands, called the 
deltoideo-pectoral lymph glands , are found along the 
cephalic vein before it pierces the coracoclavicular fascia. 

The Coracoclavicular Fascia (Costocoracoid membrane) 
fills up the gap between the upper border of the pcctoralis 
minor and the clavicle. It is attached laterally to the 
cbracoid process. Medially it is attached to the first 
costal cartilage and is continuous over the first and second 
intercostal spaces with the fascia covering them. Above 


it splits into two laminfC to enclose the subelaviua muscle ; 
the lami$«e are then attached to the two borders of the 


groove for the subclavius. Below it splits Hi the upper 
borde ifegf the^ll^jtoralis minor to enclose it ; a& the .lower 
M'JI ^■Bpcle the two layers reunite and become 
c onlffBp axillary fascia. Behind it k continue 

ou$ uSK^^^eath o^le axillary vessels. It la pierced 
bjp thoracoacromial mi 
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of the fascia* extending from the coracoid process to the 
cartilage of the first rib, is thicker than the lower portion 
and is called the costocoracoid ligament 

Clean the surface of the pectoralis minor muscle. 
Remove the coraeoclavicular fascia preserving the 
structures which pierce it. Note how it splits to enclose 
the subclavius muscle above. The thoracoacromial 
artery and the lateral anterior thoracic nerve can how 
be traced to their origin. The cephalic vein should be 
traced to its termination in the axillary vein. Divide 
the costosternal portion of the pectoralis major and reflect 
it. While reflecting it note the filaments of the medial 
anterior thoracic nerve entering its deep surface after 
piercing the pectoralis minor. 

The Pectoralis Minor arises frofti the outer surfaces 
of the third, fourth and fifth ribs near their junctions 
with the cartilages and from the fascia covering the inter- 
costal muscles between those ribs. It is inserted by ,a 
narrow flattened tendon into the medial border and 
upper surface of the coracoid process. It i# supplied 
by the medial, interior thoracic nerve which enters its 
deep surfaced 

Divide the pectoralis minor at about its middle and 
reflect the divided portions. Take care of the media) 
anterior thoracic nerve which enters its substance and 
trace it to its origin. The vessels, nerves, and lymph 
glands at the upper part of the axillary space close to its 
apex should now be thoroughly cleaned. 

The Axillary Lymph Glands may be arranged into 
fiye groups : — (1) The lateral group which consists of four 
iofix lymph glands and lies along the axillary vei|| They 
drain lymph from the greater part of the superior extremity 
arid their efferents open into the central and subclavicular 
piddjp of lymph glands. (2) Th & interior of pectdml 
lies Ulong the W#er border of the ^nctpr^lis 
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minor along the lateral thoracic artery. They drain 
lymph from the thoracic wall and the mamma and their 
♦efferents open into the central and subclavicuiar group 
of lymph glands. (3) The posterior or subscapular group 
lies along the course of the subscapular vessels and drain 
lymph from the back. Their efferents open into the 
central group of lymph glands. (4) The central or inter- 
mediate group consists of lymph glands embedded in fat 
near the centre of the base of the axilla. They receive 
lymph from all the former groups and their efferents 
open into the subclavicuiar • lymph glands. (5) The 
subclavicuiar group consists of lymph glands situated 
near the apex of the axilla! They receive lymph* from 
all other groups of axillary lymph glands and from the 
deltoidcopectoral group. Their efferents form the 
subclavian lymph trunk* which joins the jugular lymph 
trunk in the neck or may open separately into the junc- 
tion of the internal jugular and subclavian veins. 

The Axillary Artery is the direct continuation of the 
subclaviah artery and extends from the outer border of 
the first rib to the lower border of the teres major muscle. 
It is enclosed together with the axillary vein and the 
brachial plexus within a fascial sheath called the axillary 
sheath . This sheath is a prolongation downwards of 
the pre vertebral layer of the fascia colli. In order to 
facilitate description it is customary to divide the axillary 
artery into three portions : the first portion lies above 
the level of the pcctoralis minor; the second portion 
behind the muscle; and the third portion extends from 
fhe lower border of that muscle to the lower border of the 
temps' ftiajor. 

The first portion is placed deeply and lies under cover 
of the clavicular portion of the pectoralis ma|pr and th<? 
CQraooclayieular fascia. It is crossed by tho eephalfe 
vein; TSie loop of communication betwech v "#iie . 
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and medial anterior thoracic nerves lies in froht Crf it. 
Posteriorly it lies in relation with the first . intercostal 
space and the first digitation of the serratus anterior. 
The tnedial cord of the brachial plexus, the long thoracic 
nasrye, and the medial anterior thoracic mediaI_ 

wards behind the vessel. • To its lateral side are the 
lateral and posterior cords Of the brachial plexus. To 
its medial side is the axillary vein. . > , 

The second portion lies under cover of the two pectoral 
tnuscles. Behind it lies. the posterior cord of the brachial 
plexus. Lateral to it is* the lateral cord; and medial 
to it the medial cord of the brachial plexus. The medial 
anterior thoracic nerve and the axillary vein also lie 
medially. 

The third portion lies under cover of the pectoralis 
major in its upper half hut. is very superficial in its lower 
half being covered only by the skin and the superficial 
and deep fascia*. It is crossed in front by the medial 
head of the median nerve. Posteriorly it lies in relation 
with the subscapularis, latissimus dorsi, nnd tetes major 
in that order from above downwards. It lies over the 
axillary nerve above and the radial nerve beiow. To 
its lateral side are the musculocutaneous and median 
nerves lying between the artery and the coracobrachialls. 
To its medial side are the medial antibrachial cutaneous 
and ulnar nerves separating it from the axillary 


vein. 

. Branch*?— The branches of the axillary artery, are: 
from the first portion (i) the highest thoracic ; froH& the 
(second portion PJ the thoracoacromial arid; (8). lateral! 
thoracic; from the third portion <4) the &ab#ap*dar, 
^'^nterior humeral cireumfle^ahd <*) posterkjr humeral 


s -"(Sdperidr ’thoracic) 


ijpahch which passe^medidl wards, su$Mies the 


Thoracic 




Fig. 100. — The axillary artery and its branch es 
(drawn by G. E. L. Pearse). 


A. Pectoralis minor (cut). 

B. Pectoralis major (out). 

0. Serratus anterior. 

D. Pectoralis major. 

1. Thoracoacromial artery. 

2. Highest thoracic artery. 

3. Lateral thoracic artery. 

4. Axillary artery. 

5. Posterior humeral circumflex 

artery. 

<L Subsoapular artery. 

7. Scapular dlrcumflex artery, 
g. Coracoclavicular fascia. 


d. Cephalic vein. 

10. Musculocutaneous nerve. 

11. Median nerve. 

12. Long thoracic nerve. 

13. Ulnar nerve. 

14. Medial antibrachiai cutaneous 

nerve. 

16 . Axillary nerve. 

16. Medial brachial cutaneous nerve 

joined by tnterooeto brachial 
nerve. 

17. Lateral anterior thoracic nerve# 


The Thoracoacromial Artery (Thoracic axis) is a short 
trunk which arises from the front aspect of the axillary 
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artery, . It pierces the coraeoclavieular feseia md divides 
into four branches : — ( 1 ) The pectoral branch (thoracic 
branch) which descends between the pectoral muscles* 
supplies them and anastomoses with the lateral thoracic 
and intercostal arteries. (2) The clavicular branch which 
passes upwards and medial wards on the coraeoela v icul ar 
fascia and supplies the subclavius muscle and the sterno- 
clavicular joint. (3) The acromial branch passes lateral r 
wards beneath the dcltoideus and supplies it ; it then 
pierces that muscle and ramifies over the acromion where 
it anastomoses with .the, branches of the transverse 
scapular and posterior humeral circumflex arteries. 
(4) The deltoid branch (humeral branch) passes downwards 
along the interval between the clavicular portion of 
the pectoral is major and the dcltoideus and supplies 
both the muscles. 

The Lateral Thoracic Artery (long thoracic) runs 
medialwards along the lower border of the pectoralis 
minor to the thoracic wall and supplies the pectoral 
muscles and the serratus anterior and anastomoses 
with the intercostal and subscapular arteries. In the 
female it gives off a branch, called the external mammary 
artery , which goes to supply the mamma. 

The Subscapular Artery is the largest branch of the 
axillary artery. It passes downwards and media hvards 
along the lower border of the subscapularis to the inferior 
angle of the scapula where it anastomoses with the lateral 
thoracic and intercostal arteries. Jt supplies the neigh- 
bouring muscles. About an inch after its origin it gives 
off a large branch, culled the scapular circumflex artery 
(dorsalis scapulae), which curves found the axillary border 
of . the scapula and reaches the infraspinous fossa, where 
it will be subsequently examined; 

: The Anterior Humeral Cfoeilmflex Art^y (anterior 
circumflex) arises below the preceding and passes 
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lateralwards beneath the coracobrachialis and short 
head of the biceps brachii in front of the surgical heck 
of the humerus and, reaching the intertubercular 
sulcus, divides into two branches. One of these ascends 
along the intertubercuiar sulcus to supply the shoulder 
joint while the other passes lateral wards beneath the 
deltoid eus and anastomoses with the posterior humeral 
circumflex artery. - 

The Posterior Humeral Circumflex Artery (posterior 
circumflex) arises behind the preceding artery or some- 
times in common with it. It passes backwards with the 
axillary nerve through the quadrilateral space, bounded 
above by the teres minor, below by the teres major, 
medially by the long head of the triceps, and laterally by 
the humerus. Its further course and termination will 
be seen later on. 

* 

The Axillary Vein is the continuation upwards of 
the basilic vein of the arm. At the lower border of the 
subsea pula riA if, is joined by the two venae comites of the 
brachial art cry. It lies on the medial side of its com- 
panion artery. It receives tributaries corresponding to 
the branch^ of tin* axillary artery and in the upper part 
of the axilla tin* cephalic vein opens into it. At the outer 
border of flu* first rib it becomes the subclavian vein. 

The Subclavius arises by a tendon from the junction 
of the first rib with its cartilage. It passes upwards and 
hiteralwnrds to be inserted into the groove on the under- 
surface of the clavicle. It is supplied by a special branch 
from the brachial plexus given off above the clavicle ; 
this branch is derived from the point of junction of the 
fifth and sixth cervical nerves. 

(Fig. 68). — The student should now 
procmn^wlissect the- brachial plexus of nerves. For 
this purpos^ the middle *third of the clavicle is to be 
removed wit^^'mw. The subclavius muscle is then to 
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be if fleeted together with its nerve, ft fe nede^sary 
that the dissector of the superior extremity should work 
in conjunction with the dissector of the head and heck 
so that the structures passing from the neck to the axilla 
may be studied in their continuity. The formation of 
the brachial plexus and its branches given off above the 
clavicle have been fully described on page 2190 et seq. 
The branches given off below the clavicle belong to the 
dissector of the superior extremity. These are derived 
from the three cords of the bracfaiaP^ Tfiiee, 

branches are given off from the id* the 

lateral anterior thoracic nerve, the musculocutaneous 
nerve, and the lateral head of the median nerve. Five 
branches are given off from the medial cord , vizi., the 
* medial anterior thoracic nerve, the ^medial brachia l 
cutaneous nerve, the medial antibrachial cutaneous nerve, 
the ulnar nerve, and the medial head of the median nerve. 
The p osterior cord also gives off five branches, viz., the 
' u pp er nerves, the** thoracodorsal 

liervei the axillary nerve, and t he rad ial nerve. 

The Lateral Anterior Thoracic Nerve (external ante- 
rior thoracic nerve) arises from the lateral cord of the 
plexus, passes forwards and, crossing the axillary artery 
and vein, pierces the coraeoclavicular fascia. It then 
enters the deep surface of the pectoralis major to supply 
it. A filament from it usually joins the medial anterior 
thoracic nerve forming a loop which lies in front of the 
axillary artery. 

The Medial Anterior Thoracic Nerve (internal anterior 
thoracic nerve) arises from the medial cord. Passing 
behind the first portion of the axillary artery it proceeds 
forwards between that artery and its companion vein and 
;fe joined by a filament from the litoral anterior thoracic 
" nerve* It then passes to tbenndersuitface'of. the peotdralis 
H nainorto be distributed tothat mtoeie ; some filnteents 



pierce the muscle and enter the deep surface of the PfK* : 


W/fy, ' ' 


toralismajor. ,, , ,.^-v ’ 

; Subscapular Nerves*- — The upp&ir subscapular nerve> 
the smaller of the two subscapular nerves, enters the upper 
part of the subscapularis. The lower mbscypular nev&e 
supplies the lower part of the subscapularis and the teres 
major. 

' The Thoracodorsal Nerve (middle or long subscapular 
nerve) passes downward! in companywi^ subscapu- 
l&£J^tery along the posterior wall of the axilla to supply 
the latissimus dorsi. # • 

The remaining branches of the brachial plexus will 
be studied during the dissection of the arm and the parts 
about the scapula. 

The Intercostobrachial nerve (intercostohumeral nerve) 
is the lateral cutaneous branch of the second intercostal 
nerve. It lies on the medial wall of the axilla and can 
be well examined now. Like the other lateral cutaneous 
branches it does not divide into an anterior and a pos- 
terior branch. The undivided nerve passes along the 
base of the axilla to the medial side of the upper part of 
the arm and Supplies the skin over its medial and back 
parts. In the axilla it communicates by a filament with 
the medial brachial cutaneous nerve. 

Note that no lateral cutaneous branch is given off 
from the first intercostal nerve. The posterior offset of 
the lateral cutaneous branch of the third intercostal 
nerve is sometimes large and reaches the skin on the 
medial aspect of the upper part of the arm like the inter- 
costobrachial nerve. 

The Semins Anterior (Serratus magnus) arises by 
fleshy Sigifcations from the outer surfaces of the upper 
eight rib;* The first ’ (Agitation is large and arises from 
two ribs, th^tfrst and l^e sia^d. The remaining d agita- 
tions arts# ; from the ,* corresponding ribs. The tower 



SUPERIOR EXTREMITY 


three slips interdigitate with the obi iq uias externus 
abdominis. The muscle is inserted into the ventral 
aspect of the whole length of the vertebral border of the 
scapula. The first (limitation converges to be inserted 
into the ventral aspect of the medial angle of the scapula 
The lower five (limitations converge to be inserted into 
the ventral aspect of the inferior angle of the scapula. 
The remaining (limitations diverge to be inserted into the 
intermediate portion of the ventral aspect of the vertebral 
border of the scapula. The serratus anterior is supplied 
by the long thoracic nerve njhioh lies on the surface of the 
muscle. 

The limb should now be removed from the trunk 
by dividing t lie serratus anterior and the inferior belly of 
the omohyoideus : the axillary vessels and the cords 
of the brachial plexus are to be tied together and then 
divided above the ligature. The transverse scapular vessels 
and the suprascapular nerve are to be divided at the 
suprascapular notch. Some other small vessels and 
nerves require to be divided to complete the separation. 

UPPER PART OF THE ARM AND ‘SCAPULAR 
REGION. 

Place the upper limb on a table and remove the skin 
from the front and lateral aspects of the upper third of 
th arm. 

The Cutaneous Nerves are : (1) The posterior supra - 

clavicular nerves. These have been described (p. 288). 
They supply the skin of the front and lateral parts of the 
shoulder. (2) The lateral brachial cutaneous nerve (Fig. 
101) is a branch of the posterior division of the axillary 
nerve. H becomes cutaneous at the posterior border of 
the d«?|toid e us and passing. mcd|aIwardH supplies the 
skifyoycr l he lower two-thirds of tie}mu«ele. (8) Some 
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filaments from the anterior division of the axillary nerve" 
pierce the deitoideus and supply the skin over it. 

The Deep Fascia presents differences in character 
in the different parts of the shoulder and scapular region* 
Where it covers the supraspinatus muscle it is called the 
fascia myrasyinata and is thicket medially than laterally. 
It is attached to the margins of the supraspinous fossa. 
The f ascia infra spinata covers the infraspinatus muscle. 
It is attached to the margins of the infra spinous fossa 
and is continuous in front with the fascia covering the 
ddtoideus, The sub scap ula r J'asai a covers "the subseapu- 
laris ; it is thin but strong and is attached to the circum- 
ference of the subscapular fossa. The fascia covering 
the ddtoideus is thin in front where it is continuous with 
the pectoral fascia and thick behind where it is continuous 
with the* fascia infraspinata. Below it is continuous 
with the brachial fascia and above it is attached to the 
clavicle and acromion. 

The Deitoideus is a triangular muscle which arises 
(1) from l he anterior border: .of. the la tera l third of the 
clavicle, (2) from the lateral margin of the acromion, 
and (8) from the lower lip, of the posterior border of the 
spine of the scapula. The fibres of the muscle converge 
antTTTholiy end in a tendon which is inserted into the 
del toid tub erosity on the lateral surface of the humerus. 
It is supplied by the a ^ijj^ ry nerve . 

Divide the ddtoideus near its origin and reflect it 
downwards. Notice that a large bursa is placed between 
the ddtoideus and the shoulder-joint. Trace the pos- 
terior humeral circumflex artery and the axillary nerve. 
Trace the nerve to the teres minor given off from the ,, 
axillary'' nerve. Lastly cut the trapezius close to the 
spine of the scapula. < 

* Posterior Humeral Ciroiuxifiox Artery*— Its origin 
from the third portion of the axillary artery has 
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already seen. It gains the back part of the shoulder 
Jthrcfagh the ^uadrilaieral sncuz bounded above by 
the sub s capuiari s and teres minor, betoyr by the tern 
■■“•fck ««**>«% V the 'loni'& of and, 

laterally by the surgical neck of It fe 

. accompanied by the axillary nerve and divides into' several 
branches which enter the deep surface of JSfcfe deltoideus. 

, It anastomoses above with the acromial btimch of the 
thoracoacromial artery, in front with the anterior humeral 
-circumflex and below with the profunda branch of the 
brachial artery. • «* , - 

The Axillary Nerve (Circumflex nerve), (1$$ 1 01). — 
Its origin from the posterior cord of the brac hial ple xus 
has been seen. At the lower border of the subscapularis 
it turns backwards through the quadrilateral space in 
company with the posterior humeral circumflex artery 
and supplies a twig to the shoulder- joint. It divides 
into two branches, an anterior and a posterior. The 
anterior branch passes round the humerus under cover 
of the dWtoioeus to reach its anterior border and breaks 
up into several filaments i some filaments enter the deep 
surface of the muscle to supply it, while others pierce 
the muscle and ramify in the skin covering its lower 
part. The posterio r branch gives off a twig to the teres 
minor which presents an elongated swelling (pseudogang- 
lion) on it. After supplying a few twigs to the back part 
-of the deltoideus the posterior branch pierces the deep 
fascia and is continued as the lateral brachial cutaneous 
nerve, the distribution of which has been already seen. 

The Supraspinatus (Fig. 101) fills up the supraspinous 
fossa and arises from its medial two -thirds and from the 
deep surface of the fascia supraspltiata. The muscle 
passe$ lateral wards beneath tire'' acromion and. is inserted 
■^.J^ Jtendon into the impression , on ^ the 

tubercle of the 'liommia. tendon ,tf- fitmly 
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Fig. 101 .—Dissection of the posterior scapular region. * 
The tri angular and quadrilateral spaces are seen firoto- 
behind (Cunningham). 



A. Deltoldeus. 

Bw Teres major. 

O. Infraspinatus. 

D. Supraspinatus. 

E* Coracoid process. 

F. Tendon of Buprasplnatua. 

Q. Tendon of infraspinatus. 

H. Teres minor. 

Body of humerus, 

K. Long head of trtoeps braepty, 

L. Spine of scapula. 


M. Capsule of shoulder Joint. 

1. Transverse scapular artery. 

2, Scapular circumflex artery. 

8. Posterior humeral circumflex artery. 
4, Descending branch of scapular cir- 
cumflex artery. 

6. Suprascapular nervm 
^xUlarr nerve. 

7. /jAteral brachial cutaneous branch 
' Of axillary nerve. t 

8. Wem to teres minor* 
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adherent to the capsule of the shoulder-joint. It is sup- 
plied by the suprascapular nerve . 

The Infraspinatus (Fig. 101) arises from the medial 
two-thirds of the infraspinous fps a and from the deep 
surface of the fascia infraspinata. It is inserted into 
the middle impression on the g reater tnber^le^ of the 
humems. Like the preceding muscle its teodofi of inser- 
tion te blended with the capsule of the shoulder 

joint. It is supplied by the su prascapular nerv e which 
will be seen when the muscle is reflected! 

The Teres Minor (Fig. *101) arises from the dorsal 
aspect of the upper two-thirds of the axillary border of 
the scapula and from the intermuscular septa separating 
it from the infraspinatus and teres major muscles. It 
is inserted by a tendon into the lowermost impression 
on the greater tubercle of the humerus and by fleshy 
fibres into the surface of bone immediately below that 
impression to the extent of about half an inch, it is 
supplied by a twig from the axillary nerye. 

The Teres Major (Fig. 101) arises from the oval area 
on the dorsal aspect of the scapula close to its inferior 
angle ; and from the intermuscular septa* separating it 
from the teres minor and infraspinatus muscles. It 
@nds in a flattened tendon which is inserted into the crest 
of the lesser tubercle of the humerus. It is supplied by 
the lower s uhscftpular nerve. 

The Subscapularis arises from the medial- two- thirds 
of the subscapular fossa and from the groove on the ventral 
aspect of the axillary border of the scapula. -The muscle 
passes lateralwards in front of the capsule of thte shoulder 
jofiit and is inserted by a tendon into, the lesser "tubercle 
of tb$ Jiumerus. The tendqft Mihiseitlon is blended with 
the capsule of the shouIdetf-j<&htj ft is supplied by the 
erand lower subscapufar#er^es. 
sf dissector shoult 


precise manner 
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of insertion of each of the tendons of the * 

muscles, viz;, the latissimus 1 dorsi, the teres majdr and 
the pectoralis major. The quadrilateral tendon of the 
latissimus dorsi is inserted into the bottom of the inter- 
tubercular sulcus in front of the insertion of the tendon 
of the teres major. The tendons of these two muscles 
are united with each other at their lower borders but 
a mucous bursa intervenes between them. The fiat 
tendon of the pectoralis major is inserted into tlie crest 
of the greater tubercle of the humerus and consists of 
two lamina 1 , an anterior and a posterior. The posterior 
lamina is attached to the crest higher on the bone than 
the anterior lamina, and a fibrous expansion is 4 given 
off from its upper part which is blended with the capsule 
of the shoulder-joiift. It should also be noted that the 
anterior lamina which is placed in front of the posterior 
receives the upper fibres of the pectoralis major,' whereas 
the posterior lamina receives its lower fibres which arc 
folded behind the upper fibres. The two lamina? are 
blended together below. 

The supraspinatus is now to be divided about two 
inches from its insertion and the muscle is to bo pulled 
backwards without injuring the vessels and nerves which 
supply it. The infraspinatus is to be dealt with in a 
similar manner. Sometimes a burs a is seen between the 
tendon of the infraspinatus and the capsule of the 
shoulder-joint. The distribution of the transverse scapular 
artery and the suprascapular nerve will now be seen. The 
subscapularis is to be detached at its origin from the scapula 
and reflected towards its insertion. The vessels In the 
subscap^ar fossa are exposed, A bursa will be seen lyb^; 
between the muscle mid, St part of the capsule M 
the, shoulder joint, this Communicates, with th*» 

synovial j*ttfatura in^e,|hecto»§te. • • /, 

/pfee' (fc'ig* lot) has Veep 
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traced p&m its origin to the upper border of the scapula. 
It passes over the superior transverse ligament of the 
seOpula to gate the supraspinous fossa beneath the shjtora* 
spinatus. Here it gives off branches to the supraspfnatdi 
and a nutrient artery to the scapula. It then reached 
the mfraspinous fossa by passing through the great 
scapular notch beneath the inferior transverse ligament 
of the scapula. Here it supplies branches to the infra- 
spinatus and anastomoses with the scapular cireomfiek 
artery near the axillary border and with the descending* 
branch of the transverse cervical artery near the Vertebral 
border of the scapula. When it crosses the superior 
transverse ligament it gives off a subscapular branch which 
enters the subscapular fossa beneath the subscapularis, 
supplies the muscle and anastomoses Until the subscapular 
artery and with the descending branch of the transverse 
cervical artery. 

The Serve (Fig. 101) enters the stjpra- 

spinous fossa through the scapular notch beneath the 
superior transverse ligament of the scapula. Here it 
supplier the supraspinatus and gives articular twigs to 
the shoulder-joint. It then passes through the great 
scapular notch, reaches the infraspinpus fossa and supplies 
the infraspinatus. It also gives articular twigs to the 
shoulder-joint. 

^ The Scapular Circumflex Artery (Fig. 101) has been 
seen to reach the dorsal asjiect of the scapula across it# 
axillary border through the triwtf w fyr bounded by 

te*»fescaj)ularis, the terw^B, and" the 'long .head. 
of_the triceps. It then enters the infraspinous fossa 
under cover ©f the teres minor and anastomoses with 
tbe transverse scapular and^iescending branch of transverse 
ijbetrieaj arteries*- ,At the**bdflary border it gives ofl : m 
infrOseepular brwich which enters the 'iubs<^|nkri^ssa:' 
,jhenfath tiie sufoseapularis and anastomo^s-- '^ith'ithe 




subscapular branch of the transverse scapular artery and 
the descending branch of the transverse cervical artery* 
Op the dorsal aspect of the axillary border it gives off 
another branch which descends between the teres minor 
and major muscles to the inferior angle of the scapula 
and anastomoses with the descending branch of the trans- 
verse cervical artery. 

The dissector should note that very important arterial 
a nastom oses take place on the dorsal and ventral aspects 
of the scapula — between the branches of the subscapular 
artery, which arises from the* axillary artery, and the 
transverse scapular and the descending branch of the 
transverse cervical artery, which are derived from the 
thyreocervical trunk of the subclavian artery. 

Ligaments of the Scapula (Fig. 107). — These are 
(I) The coracoacromial ligament, (2) the superior trana* 
verse ligament, and (8) "the inferior transverse ligament. 
The coracoacromial ligament is a triangular band which 
is attached by its narrow end to the apex of the acromion 
and by its broad base to the lateral border of the coracoid 
process. This ligament together with the acromion and 
coracoid processT forms an arch for the protection of the 
upper part of the shoulder-joint. Beneath the acromion 
is a bursa called the subacromial bursa which is continuous 
with the bursa under cover of the deltoideus, The 
superior transverse ligament (suprascapular ligament) 
bridges over the scapular notch. The transverse scapular 
artery crosses over it, while the suprascapular nerve 
passes beneath the ligament. It may be partly or wholly 
ossified. The ' inferior transverse ligament (spinoglenoid 
ligament) extends from the lateral border of the spine 
of the sc&pula to the adjacent margin of $*e glcnokl 
cavjty. The transverse scapular artery and the supra* 
scapular nerve pass beneath* it to the in&aspinoup 
fos$a* * 
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Tiie Acromioclavicular Articulation is a diarthrod i&l 
joint between the acromial end of the clavicle and the 
medial border of the acromion. The ligaments are; — 
(l) The articular capsule which surrounds the articular 
surfaces. It is lined by a synovial stratum which may 
be partially or completely subdivided into two by the 
articular disc inside the joint. (2) The acromiadavieular 
ligament which strengthens the articular capsule superiorly 
and extends between the adjoining rough surfaces of the 
two bones. (8) The articular disc is sometimes found inside 
the joint between the articular surfaces. When present 
it usually extends for some distance from above down- 
wards. Rarely it completely subdivides the joint cavity 
into two. Besides these there is an accessory ligament 
which strengthens the articulation. It is called the 
coracQclavicular ligament (Fig. 107) and consists of two 
bands, called the trapezoid and conoid ligaments. The 
trapezoid ligament is attached above to the oblique ridge 
on the undersurface of the lateral third of the clavicle 
and below to the oblique ridge on the upper aspect of 
the coracoid process. The conoid ligament lies postero- 
medially to the trapezoid ligament. It is conical in 
shape and is attached by its apex to the base of the cora- 
coid process medial to the attachment of the trapezoid 
ligament. Its base is attached to the conoid tuberosity 
on the undersurface of the lateral third of the elavicle- 
It is usually separated from the trapezoid ligament by 
a mucous bursa. 

THE FRON T OF THE ARM. 

The student should now proceed with the superficial 
dissecjtion of the front of the arm concurrently with that, 
oflhe front of the forearm so that the cutaneous nerves 
and can be examined in their entirety, - 






Surface Anatomy .-^The lesser tubercle at" the superior 
extremity of the humerus can be felt as it projects forwards; 
below the acromioclavicular joint. The bony landmarks 
near the elbow-rjoint should be recognised. The medial 
and lateral supracondylar ridges can be felt ; the lateral 
one is more prominent. The medial epicondyle is more, 
conspicuous than the lateral. The latter is however seen 
plainly as an eminence during semiflexion of the forearm. 
The olecranon can always be felt at the back part of the 
elbow-joint between the two epicondyles. The triangular 
subcutaneous surface at the back part of the olecranon 
will be felt in continuity with the dorsal border of the 
body of the ulna which is subcutaneous throughout its 
whole length. When the forearm is extended there is 
a slight dimple immediately below the lateral epicondyle 
of the humerus. This corresponds with the head of the 
radius. The lower fourth of the medial surface of the 
body of the ulna and the styloid processes of the radius 
and ulna should be felt. The biceps brachii muscle forms 
a long prominence in front of the arm and its tendon can 
be easily felt at the bend of the elbow. In a fairly mus- 
cular subject three muscular elevations can be recognised 
on the front aspect of the elbow. The one in the middle 
corresponds to the tendon of the biceps brachii, that on 
the lateral side corresponds to the brachioradialis and the 
common mass of extensor muscles of the forearm attached 
to the lateral epicondyle of the humerus ; and that on 
the medial side corresponds to the position of the pronator 
teres and the common mass of flexor muscles Of the 
forearm attached to the medial epicondyle of the 
humerus. ' 4 

Reflect the skin by the following incisions :~(I) A 
longitudinal incision along the niiddle line of . the front 
of the arm and forearm ; (2) a, transverse incision 
above the wrist*fomt. - /o 
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The following structures require to be studied inthls. 
dissection * 

Superficial. 

Deep. 

Biceps brachii. 2. Coracobrachial Is. 
Brachialis. 

Superficial veins. 

Brachial artery and its branches. 
Cutaneous. 2. Musculocutaneous. 
Median. 4. Ulnar. 5. Radial. 

The Cutaneous Nerve® are : — (Xl The intercosto- 
braehial nerve, (2) the posterior brachial cutaneous 
branch of the radial nerve, X§i nhc raediaJ hrachwl 
cutaneous nerve, (4}_the medial antibrachial cutarteous 
nerve, (5) the dorsal antibrachial cutaneous branch of the 
radial nerve, and (6) the lateral antibrachial cutaneous 
nerve. 

The intercostobrachial nerve is the lateral cutaneous 
branch of the second iiitcTCOstal nerve. It 1ms been 
traced from its origin to the medial side of the arm (p. 537). 
It supplies the skin of the medial and posterior aspects 

of the Upper half of the arm. , 

The posterior brachial cutaneous branch of the radial 
nerve (internal cutaneous branch of the musculospiral 
nerve) arises in the axilla, passes to the back part of the 
arm and supplies the skin on its dorsal aspect. It 
can be traced as far as the olecranon. It communicates 
with the intercostobrachial nerve. 

The medial brachial cutaneous nerve (Nerve of Wrlsberg, 
lesser internal cutaneous nerve) pierces the deep fascia 
on the medial aspect of the arm at about its middle and 
supplies the skin on the medial and back pert of the lower 

, t&ted of the arm. 1 ' , ; ' .. 

The medial antibrachial .ctitarmus nem: (mtepfal 

cutaneous nerve) also pierces tfee deep fasci^ the «>*£ 
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aspect of the arm at about its middle and passes dowii 
wards close to the basilic vein. Opposite the bend of 
the elbow it usually runs beneath the median basilic 
or median cubital vein and divides Into: two branches* 
volar and ulnar- The volar branch descends along the 
volar aspect of the medial side of the forearm supplying 
the skin as low down as the wrist. The ulnar branch 
supplies the skin over the medial aspect of the forearm 
in its upper two-thirds. 

The dorsal antibraehial cutaneous nerve (external cutane- 
ous branch of the musculospinal iferve) arises from the 
r adial nerve. Piercing the lateral head of the triceps 
brachii it divides into two branches, an upper and a lower* 
Both become cutaneous by piercing the deep fascia at 
the lateral side of the arm at about its middle. The 
upper branch is the smaller ; it suplies the skin of the 
lower third of the arm on its lateral aspect. The lower 
branch descends along the lateral side of the arm and the 
dorsal aspect of the forearm to the wrist. 

The lateral antibraehial cutaneous nerve is the cutaneous 
part of the musculocut aneous nerve. It pierces the 
deep fascia in front of the elbow, passes downwardsx 
behind the cephalic vein and divides into a volar and a 
dorsal branch. The volar branch descends along the 
radial side of the front of the forearm to the wrist. Its 
terminal twig will be traced to the ball of the thumb 
during the dissection of the palm. Near the wrist it 
communicates with the superficial branch of the radial 
nerve. The dorsal branch descends along the radial side 
of the dorsal aspect of the forearm and cam be traced 
as far as the wrist. * 

Superficial Veins*— The superficial veins of the forearm 
are three Jn number ; the cephal ic, the; basilic^ and 
na@ dian i antibraehial vein, ''-/ti*"' ■ . tV‘ 

yaf n ,.^Its origin frb*P the lateral end of' the 
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dorsal venous network of the palm will be seen later on. 
It ascends along the dorsal aspect of the radial side of 



Fig. 102 . — Cutaneous 
dissection of the front 
of the arm (from Hirsch- 
feld and Le^eiHc). 

1. Cephalic veto. 

2. Basilic vein. 

3. Cephalic vein. 

4. Basilic vein. 

6. Median antlbraohial vein divi- 
ding Into 6, 7. median basi- 
lic and median cephalic 
veins. 

8. Posterior supraclavicular 

branches. 

9. Medial brachial cutaneous 

nerve. 

10. Intercoafobrachial nerve. 

11. Medial antibrachial cutaneous 

nerve. 

12. Posterior brachial cutaneous 

branch of radial nerve. 

13. Musculocutaneous nerve. 

t4. Dorsal antibrachial cutaneous 
branoh ct the radial nerve. 
15. Aaclllsry nervo. ' 


the forearm and gradually reaches its front aspect by 
Winding round its radial margin. It. then, ascends 
along the front aspect of the 'radial side of the forearm- 
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receiving tributaries in its course and at the bend of the 
elbow communicates with the basilic vein by a ygnong 
c han nel, j&dled the median cubital _ vein . One of the 
tributaries is larger than the others and is called the 
ac cessory cephalic vein. It runs along the dorsal aspect 
of the radial border of the forearm and joins the cephalic 
vein a little below the bend of the elbow. From the 
elbow the cephalic vein passes upwards along the groove 
between the triceps brachii and the braohialis and at the 
upper part of the arm passes between the dcltoideus and 
the pectoralis major. It. then pieces the coracoclavi- 
cular fascia and terminates in the -y-ffo 

BasU ^vein . — Its origin at the m edial end of t he jflp rsal 
venous network of the hand will be seen later on* ’ ‘From 
its origin it passes upwards at first along the dorsal aspect 
of the ulnar side of the forearm. Below the elbow it 
passes to the front aspect of the ulnar side of the forearm 
and receives tributaries from its dorsal aspect. At the 
bend of the elbow it is joined by the medial cubital vein. 
It then ascends along the groove between the biceps 
brachii and the brachialis on the medial side of the arm 
and pierces the* deep fascia at about the middle of the 
arm. Finally it runs along the medial side of the brachial 
artery and, reaching the lower border of the teres mfrjor, 
becomes the axillary vein. 

The median culjilal vein (median basilic vein) arises 
from the cephalic vein at the bend of the elbow ahd passes 
upwards and mediahvards to join the basilic vein. The 
vein lies on a thickened band of fascia derive^ from the 
tendon of the biceps brachii, called the lacAoln^gbraiiigf 
which separates it from the brachial artery. 

The nietiian antibrachial vein begins in a venous plexus 
on the volar.’aspect of the palm and ascends • along the 
middle line of the front. of the forearm to joia the ntedisn 
cubital vein' or the basilic vein at the bend ttf the elboty. 
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Sometimes the median cubital vein is absent. 


Under 


such circumstances the median 



antibrachial vein usually 

Fig. 1 08 . — Cutaneous d is - 
section of the front of the 
forearm and hand (from 
Hirschfeld and Leveille). 

1. Palmarla brevis. 

2. Palmar cutaneous branch of 

median nerve. 

3. Palmar cutaneous branch of 

nlnar nerve. 

4. Lateral branch of superficial 

branch of radial nerve, 

5. Musculocutaneous nerve. 

6. Medial antibrachial cutaneous 

nerve. 

7 Dorsal antibrachial cutaneous 
branch of radial nerve. 

. 8. Basilic vein. 

10. Cephalic vein. 

IX. Median antibrachial vein. 

12. A communicating vein joining 
the bifurcation of the median 
antibrachial vein. 

It. Cephalio vein. 

14, Basilic vein. 


feifu^tes at the bend of the elbow into two branches, 
median basilic and median cephalic; The medi&ti basilic 
p&sses. upwards and medialWards to join the basilic 
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vein and the median cephalic vein passes upwardsand 
lateralwards to join the cephalic vein. Figure 108 dfaM,!; 
this arrangements Before its bifurcation it communicdfe 
with the brachial veins. , 

Superficial lymph glands . — One or two small lypmph 
glands, called the supratrochlear lymph glands ; will be seen 
just above the medial epieondyle of the humerus along 
the side of the basilic vein. They receive superficial ; 
lymphatic vessels from the ulnar side of the hand and 
forearm. 

The deep fascia of the arm or the brachial fascia forms a 
covering for the muscles of the arm. Above it is continu- 
ous with the fascia covering the deltoideus and the pectora- 
lis major and receives expansions from their tendons. 
Above and medially it is continuous with the axillary 
fascia. Below it is continuous with the deep fasci%pf the 
forearm and is attached to the epicondyles of the humerus 
and the olecranon. In front of the elbow-joint it is 
strengthened medially by the lacertus fibrosus. Parti- 
tions or septa are given off from the deep surface of the,; 
brachial fascia. These are known as the medial aftd 
lateral intermuscular septa. To see their connections 
divide the deep fascia vertically along the middle line of 
the forearm and reflect them on either side. The medial 
int ermus cula r s e ptum is 'attached to the medial supra- 
eondySHridge and extends above as far as the insertion 
of the eoracobrachialis. The l ateral inte rmu&cula ^^ 
weaker than the preceding, is attached to the lateral 
supracondylar ridge and extends above as far as the 
insertion of the deltoideus. These septa the bone 
divide the arm into two compartments, ah anterior and 
a posterior (Fig. 104 ). As the dissection proceeds the 
student will notice the structures contained In each of 
these eicunp^tinent^ V r , 

Ihemusejes in front of the arm are now tu be studied. 

‘V ’ , v V .• , V 
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SUPERIOR EXTEEMmr 

The Bieeps Braehii has two heads of origin, viz., a long 
head an d a shor t head . The origin of the long head from 

the supraglenoid tuber- 
osity of the scapula and 
from the adjacent glen- 
oidal labrum will be 
seen during the dissec- 
tion of the shoulder-joint. 
Its tendon passes through 
the capsule of the shoul- 
der joint and issues out 
of it beneath the tra ps - 
verse, humeral ligament. 
It then descends along 
the iutertubercular sulcus 
being retained at this 
situation by a prolong- 
ation from the tendon of 
the pectoral is major. It 
ends in a fleshy belly 
which unites with that 
of the short head. The 
short head arises from 
the tip of the coracoid J^ocess of the scapula by a tendon 
in common with the origin of the coracobrachialis. It 
ends in a fleshy belly which unites with that of the long 
head at about the middle of the arm to form one muscle, 
which ends in a strong tendon. This tendon is inserted 
intp The posterior part of the tuberosity of the radius* 
A bursa is interposed between the tendon and theanterior 
part of the tuberosity* Opposite the bend of the: elbow 
the tendon gives off from its medial margin a strong broad 
aponeiirosis, called the (bicipital fascia), 

.,iwhicl> passes downwar<JTTu^^ tod blends 

deep fascia covering tto pronator teres muscle. 



the transverse section of 
the upper arm showing the 
intermuscular septa ami 
the anterior tod posterior 
compartments (after Turner), 
1 . "Lateral intermuscular sep- 
tum. 2. Medial intermuscu- 
lar septum. 
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The median cubital or median basilic vein lies ove&$hfc 
fascia. The biceps braehii is supplied by the musculo* 

• 

The Coracobrachialis arises from the tip of t he coracoid 
process, in common with the short head of the biceps 
braehii. It is inserted into the medial surfacejmd border 
of the body of the hume rus at about its middle* It is 
supplied by the musculocutaneous nerve which usually 
gives off a branch to it before plercmgTtlie muscle. 

The Brachialis (Brachial is anticus) arises (1) from the 
Inwerjialf 6f the anteromedial and anterolateral surfaces 
of the body of the humerus, (2) from the medial inter- 
museular septum, and (3) from the upper part of the 
lateral intermuscular septum. The origin frdm the 
body of the humerus embraces the insertion of the del? 
toideus. The muscle terminates in front of the,, elboty .. 
in a thick tendon which is inserted into a n impr ession on 
the anteroinferior surface of the eoronoid process of the 
ulna. It is supplied chiefly by the musculocutancojoss 
nerve and receives also one or two filaments from the 
radial nerve. 

The dissector should now examine the course and 
relations of the brachial artery with its branches, and the 
n er ves of t he a rm . 

h The Brachial Artery is the continuation of the axillary ^ 
artery and extends from the lower border of the term 
major muscle to about half an inch below the bend of the 
elbow where it divides into the radi&l and ulnar arteries, 

At the upper part of the arm it lies to the^cdial side of 
the humerus, but lower down it gradually inclines lateral 
wards and reaches the front aspect of the bone. At the 
bend df the elbow it is placed midway between the two * 
epicondyles. It is accompanied by two vegae comit^ntm 
which communicate with each other at short integrate. 

by eity»9 branches, - ‘ . 
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Relations . — The artery is superficial throughout its 
whole extent being covered by the skin and the super- 
ficial and deep fasciae. The lacertus fibrosus lies between 
it and the median cubital or median basilic vein at the 
bend of the elbow. It is crossed by the Jtyjpdi&n nerve 
at about its middle from the lateral to the, medial side. 
Laterally it is overlapped by the eoracobrachialls and the 
biceps brachii and the median nerve at the upper part. 
On its medial side are the medial antibrachiai cutaneous 
mid ulnar nerves at the upper part and the median nerve ' 
at the lower part. The basilic vein lies medial to the 
artery throughout the whole length of the arm. Pos- 
teriorly it is in relation from above downwards with the 
long head of the triceps brachii (the radial nerve and the 
arteria .profunda brachii intervening), *thc medial head of 
the same muscle, the coracobrachialis, and the brachialis. 

Branches . — (I) Arteria P ro f u #4$ brachii (superior 
profunda artery) arises from the medial and back part 
of the parent trunk a little below the tendon of the teres 
major and passes backwards between the lateral and 
medial heads of the triceps brachii accompanied by the 
radial nerve. It will be traced again during the dissec- 
tion of the arm. Its terminal branch appears laterally 
in front of the arm by piercing the lateral intermuscular 
septum with the radial nerve. It then descends along 
the interval between the brachialfe medially, and the 
brachioradialis and extensor dlgitorum longus laterally 
to the front of the lateral epicondyle where it anastomoses 
with the radial recurrent branch of the radial artery, 

(2) The superior ulnar (inferior pro- 

funda artery) arises near thfe’ia'WdJe Of the am; passes 
downwards and medialwar<|s and pierces the medial 
intermuscular septum with the ulnar nerve* It then 
;,$esc ends behind the septum accompanied b^^ ulnar 
herve to the interval' between the olecranon and' 
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A. Clavicle. 

B. Medial epicondyle. 
Sterao-cleid o-maetoideu a. 

B. Steraohyoideus. 

E. Stern o thy reol deue. 

F. Scalenus anterior. 

<3. Subclavius. 

H. PoHoralis major. 

I. Pectoralis minor. 

J- LattissimuB dorsi . 

K. Teres major. 

L. BioepS brachil. 

M. Coracobrao hiali s . 

N. Triceps brachil. 

O. Deep fascia of arm. 


1. Innominate artery. 

2. Common carotid artery* ' 

$. Axillary artery. 

4. Brachial artery. 

5. Junction of iuternal jugular and 

subclavian veins, 

0. Axillary vein. 

7. Cephalic vplti. % 

8. Tapper trunk Of brachial plexus. 

9. Median nerve. 

7 0. Ulnar nerve. 

II. Radial nerve. 


epicondyle of the humerus. Here it anastomoses with 
the posterior ulnar recurrent and inferior ulnar collateral 
arteries. 

(3) The inferior ulnar* collateral artery (anastomotica 
magna) arises about two inches above the elbow-joint 
passes medialwards upon the brachial is and divides into 
two branches, an anterior and a posterior. The anterior 
branch descends in front of the medial epicondyle of the 
humerus to anastomose with the anterior ulnar recurrent 
artery. The posterior branch proceeds to the posterior 
aspect of the arm by piercing the medial 'intermuscular 
septum and will be traced again during the dissection of 
the back of the arm. 

(4) The nutrient artery of the humerus usually arises 

about the mictdle of the afm. It enters the nutrient 
foramen of the bone near the insertion of the coracobra- 
chialis. ; * 

(5) The muscular branches, about four or five in number, 
are derived from the lateral side of the brachial , artery 
and supply the muscles on the front of the arm. 

Musculocutaneous Nerve {Fig. 100). — Its origin fibitt 
the 'laforal cord of the brachial plexus has been exatnted* 

. It: ^obliquely downwards and lateral wards, 

#\hr#uch r tQ ^oracobrachialis and then 
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musde. Continuing its course downwards and lateral- 
wards it passes between the biceps brachii in front and the 
brachiaiis behind, supplies filaments to both the muscles 
and reaches the lateral border of the tendon of the biceps; 
brachii at the bend of the elbow. There it perforates 
the deep fascia and is continued down into the forearm 
as the lateral antibrachial cutaneous nerve (p. 549). 

Median Nerve*— Its origin in the axilla by two heads, 
viz., a lateral head derived from the lateral cord and a 
medial head derived from the medial cord of the brachial 
plexus has been examined *(p. *527). The two heads 
unite either in front of or on the lateral side of the third 
portion of the axillary artery. The nerve then descends 
on the lateral side of the brachial artery, crosses that 
vessel at about the middle of the arm runs down along 
its medial side to the bend of the elbow lying in front of 
the brachiaiis and covered by the lacertus fibrosus. It 
gives off no branch in the arm. 

Ulnar Nerve. — Its origin from the medial cord of the 
brachial plexus has been examined (p. 586). It runs 
downwards along the medial side of the axillary and 
brachial arteries to the middle of the arm. It then pluses 
backwards ami pierces the medial intermuscular septum 
with the superior ulnar collateral artery. It then 
descends along the back part of the septum to the interval 
between the medial epicondjple of the humerus and the 
olecranon process. It gives off no branch in the arm* 
Medial antibrachial cutaneous Nerve. — Its origin from 
the medial cord of the brachial plexus has been noted 
(p. S$6). It descends along the medial side of the axillary^ 
and brachial arteries and pierces the deep fasdia at about 
of the arm. The rest of its distribution fym 
been si^n 'W#)- Before it perforates tb^>;,deep fascia 
it gives off a cutaneous branch which supplies the #kin 
4 $ low down as the el 
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The Medial Brachial Cutaneous Nerve is also 'derived 
from the media! cord of the brachial plexus. Its course 



• Fig. 108. — Dissection of 
the cubital fossa. 

A. Biceps brachtt, 

B. Brachloradialia. 

C. Pronator teres. 

D Lacertus flbrosus. 

• 1. Bracbial artery 

2. Radial artery. 

8. Ulnar artery. 

4. Radial recurrent artery. 

5. Anterior ulnar recurrent artery. 

6. Median nerve 

7. Medial antibrachtal cutaOecu# 

nerve. 

8. Superficial branch of ladial nerve. 

9. Nerve to bi aobior&dialia. 

10. Musculo cutaneous nerve. 

11. Deep branch of radial nerve. 

12. Lymphatic gland. 


along the medial side of the axillary vein and its com- 
municating twig to the intrifpstobrachiai nerve lune been 
noted (p. 527). It continues downwards along the medial 
aide of the brachial artery and perforates the deep fascia 
about the middle of the arm. The rest of its course 
has been already seen (p. 548), 

ffiab itai Fossa (Antieubital space).— The dissector should 
o serve that {here is a triangular Impact* at 

elbow, the base of which is directed Hoards toh 
the humerus and is represented by a 
t e two epicondyles of the humerus ; the 




m 


mm w «m 4&m 

t 

i$ formed by the pronator teres mid the Momfary 
by the biaebioradialis. the ffpeac of this space cortex 
ponds to the meeting of the two muscles below. The 
structures which form the coverings or rbof of the space 
have been already seen. These are the skin, the super* 
ficial fascia, the deep fascia with the lacertus fibrosus, the 
median cubital vein or the median basilic and median 
cephalic veins, the lateral and medial antibrachial cutane- 
ous nerves. The co ntents proper of the fossa are;~ 
(1) the termination of the brachial artery with its venae 
eomitantes in the centre and its bifurcation into the radial 
and ulnar arteries ; (2) the median nerve lying on the 
medial Side of the.artery ; and (8) the tendon of the biceps 
brachii lying lateral to the vessel. Other structures 
will be seen overlapped by the medial and lateral boun- 
daries of the fossa. Thus by pulling the brachioradialis 
a little lateral wards and dissecting the interval between 
it and the brachialis, the radial nerve and, in well injected 
subjects, the anastomosis between the radial recurrent 
artery and the terminal branch of the arteria profunda 
brachii will be seen. By pulling the pronator teres a little 
medialwards the anastomosis between the anterior branch 
of the inferior ulnar collateral artery and the anterior 
ulnar recurrent artery will be seen. Clean the fatty 
tissue of the space and study the floor of the fossa. The 
floor is formed by two muscles, the brachialis and t be 
supinator. 


THE BACK OF THE ARM. 


Remove the deep fascia from the back of the arm. 
The trieepS brachii is exposed. 

* The T#*ps Brachii (Fig. I0t$ arises by 
a f on^ h||| a lateral head, and $ medial head* The I 
he$d the infraglenoid|uberosity of the i 
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fey a flattened tendon. ' The Ig^al^pd arises from the 
posterior surface of the body of the humerus extending 
from the insertion of the teres minor to the upper margin 
of the radial sulcus and from the lateral intermuscular 
septum. The medial head arises from the posterior sur- 
face. of the body of the humerus below the radial sulcus 
and from both the intermuscular septa. The three heads 
unite near the middle of the arm to form a fleshy mass 
which is inserted by a tendon, developed on the surface 
of the muscle, into the back part of the superior surface 
of the olecranon. An expansion of the tendon is prolonged 
laterally over the an Con ecus and is blended with th e deep 
fascia of the forearm. Some fibres of the medial head 
have a direct fleshy insertion into the olecranon in front 
of the tendinous insertion. The muscle is supplied by 
branches from the rfldjal nerve. 

A few of the deep fibres from the lower part of the 
triceps brachii are inserted into the posterior part of the 
articular capsule of the elbow-joint constituting the 
muscle known as subanconceus. 

The radial nerve and the arteria profunda brachii 
should now be exposed and traced ; and -for this purpose 
the lateral head of the triceps brachii bordering upon the 
radial sulcus should be divided. 

The Radial Nerve (Musculospiral nerve) is the largest 
branch of the brachial plexus and may be regarded as 
the direct continuation downwards, of its posterior cord. 
At first it descends behind the axillary artery and the 
upper part of the brachial artery. It then proceeds 
backwards and passcs^with the arteria profunda brachii 
along the radial sulcus of the humerus between the lateral 
and medial heads of the triceps brachii. Reaching the 
lateral side of the limb it pierces the lateral intermuscular 
septum to gain the front aspect of the arm. It then passes 
downwards in the interval between the bradualfe me#ally 
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and the brachioradialis and* extensor carpi radialis longus ' 
laterally to the front of the lateral epicondylc of the 
h umer us where it divides into two terminal branches, 
superficial and deep (Figs. 105, 108). 

Branches . —’N m: radial nerve gives oft muscular, cutane- 
ous and' terminal branches. At the bach aspect of the 
arm the muscular branches supply the three heads of the 
triceps braehii' and the aneonaeus. The nerve to the 
anconseus is a slender branch which can be traced through 
the medial head of the triceps to end in the aneonaeus. 
At the front aspect of the arm the muscular branches 
supply the lateral part of the brachialis and the 
brachioradialis and extensor carpi radial i • longus. The 
cutaneous branches, viz., the posterior brachial cutaneous 
and dorsal antibraghial cutaneous nerves have been 
already studied (p. 548). The terminal branches wffl 
be examined later on. 

The arteria profunda braehii has been seen to reach 
the radial sulcus of the humerus. Along that sulcus 
it passes to the lateral side of the arm accompanied by the 
radial nerve and at the back part of the lateral intermus- 
cular septum gives off the radial collateral branch (pos- 
terior branch of the superior profunda). The main artery 
then pierces the lateral intermuscular septum With the. 
radial nerve and its course along the front aspect of the 
arm has been noted (p. 556). The radial collateral branch 
runs downwards along the back aspect of the lateral 
intermuscular septum to the back part of the lateral . i 
cpieondyle of the humerus and anastomoses with the 
interosseous recurrent artery. Aci^ss the back part of ■ 
the humerus ft forms an anastomotic arch with the 
inferior ulnar collateral artery. To expose this anastom- 
otic arch divide the triceps braehii above the olecranon.- 
On raising the muscle the arterial arch will be seen lying 
between the muscle and the posterior aspect ofthebumerutf 
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above the olecranon fossa. At the back part of the arm 
the arteria profunda brachii gives off muscular brunches tii 
the three heads of the triceps brachii, and another branch, 
which ascends between the long and lateral heads of the 
triceps brachii to anastomose with the posterior humeral 
circumflex artery. 

, The inferior ulnar collateral artery has been seen to 
pierce the medial intermuscular septum and reach the 
back aspect of the arm. Here it gives off a branch which 
passes downwards to anastomose with the posterior 
ulnar recurrent artery* behind the medial, epicondyle of 
the humerus. It then turns laterally between the pos- 
terior surface of the humerus and the medial head of the 
triceps brachii and completes the anastomotic arch with the 
radial collateral branch of the arteria profunda brachii. 

As the triceps has been divided above the olecranon 
the insertion of the subanconacus can now be examined. 


THE HUMERAL ARTICULATION OR 
SHOULDER-JOINT. * 

The shoulder-joint is an enarthrodial or ball-and- 
socket joint. The bones entering into the formation of 
this joint are the glenoid cavity of the scapula and the 
head of the humerus. The ligaments of this articulation 
, should now be studied. Clean the articular capsule by 
carefully separating the remains of the muscles surround* 
fag it. 

. The Articular Canute (Fig. 107) encircles the joint 
Up all sides, being attached above to the circumference 
of-the glenoid Cavity beyond the glenoidal labrum and to 
t^he jabrum itself; Below it is attached to the anatomical 
;^||j the humerus. The capsule is very loose .* when 
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all the muscles surrounding it are divided the articular 
surfaces can be drawn apart for about an inch* Atraos- 


Fig. 107.— Ligaments 
of the scapula and 
shoulder-joint. 

1. Aoromioclavtotilar ligament 
S. Trapeaoid ligament. 

8. Conoid ligament, 

4, Ooraooacromial ligament. 

5, Superior transverse ligament 

of scapula* 

0, articular capsule. 

a 

7. Coraoohumeral ligament. 

8. Long tendon of bleeps 

braebil. 



pheric pressure and the muscles surrounding the joint 
keep the articular surfaces in apposition. It usugdly 
presents three apertures : one is placed near the toot 
of the coracoid process through which the synovial 
stratum of the joint protrudes in the form of a bursa 
beneath the tendon of the >ubscapularis ; the second 
is situated between the two tubercles of the humerus 
through which the long tendon of the biceps passes out of 
the capsule carrying with it a tubular prolongation of the 
synovial stratum into the intertubercular sulcus ; the 
third, which is not constant, is placed on the posterior 
aspect of the capsule and permits the protrusion of the 
synovial stratum of the joint in the form of a fejptrsa under 
cover of the tendon of the infraspinatus, IphS muscles 
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in immediate relation with the capsule should be noted* 
Thus the supraspinatus lies above ; the infraspinatus 
and tfcreS minor are placed behind ; the long head of the 
tricepsjies below ; and the subscapularis in front. 

Open the posterior part of the capsule and through 
this opening force out the head pf the humerus and remove 
it with a saw. Three accessory bands strengthening the 
articular capsule are seen. 

Glenohumeral ligaments . — These are three accessory 
bands which extend from the margin of the glenoid cavity 
to the humerus. The first* of these (Flood’s ligament) 
extends from the medial margin of the glenoid cavity 
to the lesser tubercle of the humerus. The second 
(Schlemin’s ligament) passe* from the lower margin of 
the glenoid cavity to the lower part* of the anatomical 
neck of the humerus. The third band (glenohumeral 
ligament) is attached above to the apex of the glenoid 
cavity and, running parallel and medial to the long tendon 
of the biceps brachii, is fixed to the lesser tubercle of the 
humerus. 

The Coracohumeral Ligament strengthens the cap- 
sule on its superior aspect. It s attached above to the 
lateral border of the root of the coracoid process. It 
passes downwards and lateralwards in front of the greater 
tubercle of the humerus and becomes blended with the 


tendon of the supraspinatus. 

The Transverse Humeral Ligament stretches across 
tbe^-upper part of the intcrtubercular sulcus between 
the greater and lesser tubercles. g, 

The Glenoidal Labrum (glenoid ligament) consists 
of a fibro-cartilaginous band attached to the free margin 
of the glenoid cavity. At the upper part of the glenoid 


cavity it blends with the origin of the long tendon of the 
bleeps brachii. Ifs free margin is thinner than the 



margin. 


It serves to deepen the glenoid cavity. 
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The Synovial Stratum lines the interior of the arti- 
cular capsule and the glenokial labmm. It endoses the; 
long tendon of the biceps brachii in a tubular sheath which 
protrudes into the intertubercular sulcus. Its protrusion 
beneath the subscapularis and also sometimes under 
cover of the infraspinatus have been . already referred to. - ' 
The dissector should now carefully examine the origin 
of the long tendon of the biceps brachii where it is blended 
With the glenoidal labrum. Its course through the cap- 
•aide and exit from the intertubercular sulcus should also 
be examined. • * 


THE FRONT OF THE FOREARM. 


The dissection of this region comprises an examina 
tion of the following. structures : — 

(1. Superficial. 

2. Deep. 

T. Pronator teres. 2. Flexor \ 

carpi radialis. 8. Palmaris s fi ja 
longus. 4. Flexor carpi ul- > pI 


Muscles 


Nerve?,, 


Superficial 

group. 


Deep 

groiip* 


J " 5, Flexor digitorum sublimis. J 

6. Flexor digitorum profundus. 1 ~ , 

7. Flexor pollicis longus. fJjJL. 

,8. Pronator quadratus. J 8 , \ 

1. Radial artery and its branches. 2. Ulnar 
Vessels - artery and its branches. 3. Volar inter- 
osseous artery. 

{ 1, Cutaneous. 2. Superficial branch of the 
radial nerve. 8. Median nerve. 4. Ulnar 
nerve. 5. Volar interosseous nerve. 

Tbe skin of the front of the forearm has been already 
reflected and the superficial fascia and the jBupej^j|fi, 
veins have been examined. 
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The Cutaneous Hems which are prolonged from the 
arm to the forearm have been traced. The origins of 
two other cutaneous nerves just above the wrist are to 
he secured and their continuations into the palm will be 
traced during the dissection of the palm. These are: 
(1) the palmar cutaneous branch of the ulnar nerve above 
the ulnar side of the wrist and (2) the palmar cutaneous 
branch of the median nerve above the median line 
of the wrist. 

* The Antibrachial Fascia (deep fascia of the forearm) 
is a strong membrane* which envelopes the muscles of 
the forearm. Above it is continuous with the brachial 
fascia. Above and in front it is strengthened medially 
by the laoertus fibrosus. Behind it is attached to the 
olecranon and the posterior border *of the ulna and is 
strengthened by an expansion from the tendon of the 
triceps brachii. Below it is thickened in front and conti- 
nuous with the volar carpal and transverse carpal liga- 
ments in front of the wrist. Below and behind it is 
thickened to form the dorsal carpal ligament which 
binds the extensor tendons. It gives ^ origin to the 
muscles at the upper part of the forearm and from its 
deep surface septa are given oli which pass between the 
muscles. 

Reflect the deep fascia preserving the two cutaneous 
nerves which perforate it just above the wist. Clean 
the muscles on the front and medial aspects of the 
forearm. These muscles are arranged in two groups, 
a superficial and a deep. The superficial group arises 
by a common tendon from the front of the medial epl- 
eondyle of the humerus and consists of the following 
muscles from the lateral to 'the medial side the pronator 
teres, the flexor Carpi radialis, the pahnaria longus, and 
the flexor carpi ulnaris. The flexor digttorum sublimis 
a deeper plane partially covered by these muscles. 



Fmm of 




H»e Pronator Ton* (Pronator radii teres) wises by, 
two beads, a humeral and an ulnar. The humeral 


Fig, 108.— Superficial 
dissection of the front of 
the forearm and hand 
(from Hirschfeld and 
Leveille). ' * 

. Jk% Biceps brachil. 

* Bracbioradtelie. 
til Pronator terns. 

•a Supinator. 

B. flexor carpi radialis. 

F. Flexor digitoram eublimis. 

G. Flexor digitomm prof and as. 

H. Tendon of pronator teres. 

L Tendon of flexor carpi jilnarls, 

J. Tendon of braoh i ora di alia 

K, Flexor polllols longtia. * 
li. Tendon of palmaris longue. 

M. Tendon of flexor carpi radlalle. 

N. Extensor carpi radiaJis longus, 

O. Extensor carpi radialia brevis. 

P. Abductor poliicis brevis. 

Q. Palmaris brevis. 

1, Brachial artery. 

I. Radial artery, . 

8* Ulnar artery. 

4. The same. 

6. Superficial volar aroh. 

A. Median nerve. 

7. Ulnar nerve. 

8. Radial nerve. 

9. Superficial branch of radial 

nerve. 

19. Beep branch of radial nerve. 

11. Voter interosseous nerve. 

19. Median nerve. 

13* Superficial branch of ulnar 
nerve. 

14. Deep branch of ulnar nerve. 

|4 Paln&r cutaneous branch of 
Median nerve. 

1& Digital branches of median 
nerve. 

17* Bteifcal branches of ulnar 
nerve* 
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»hmd arises (X) from the anterior aspect of the medial 
epieondyle of the humerus by the common tendon* 
(%) from the aotibrachial fascia covering it, and (8) from 
the intermuscular septum between it and the flexor 
carpi radialis. The ulmr head is deeply situated and 
arises from the medial side of the coronoid process of 
the ulna. The median nerve passes between the two 
heads of origin. The muscle is inserted into a r oug h 
impression at the* middle of the lateral surface 'of the 
rad[njs It is supplied by the me dian nerve. 

The Flexor Carpi Ifadiaiis arises (1) from the medfeil 
epieomlyle of the humerus by the common tendon, (2) from 
the deep surface of the antibraehial fascia, and (8) from 
the intermuscular septa between it and the adjacent 
muscles. The muscle ends below the middle of the 
forearm in a tendon which runs through the lateral side 
of the transverse carpal ligament and along the groove 
on the volar surface of the greater multangular bone. 
It is inserted into the volar aspects of the bases of the 
second and third metacarpal bones — the slip to the third 
metacarpal bone being the smaller. The terminal por- 
tion of this tendon will be seen during the dissection of 
the palm. It is supplied by the median nerve. 

The Palmaris Longus arises (1) from the medial epi- 
condyle of the humerus by the common tendon, (2) from 
the deep" surface of the antibraehial fascia, and (8) from 
the intermuscular septa on either side of it. It terminates 
in a long narrow tendon which passes in front of the 
transverse carpal ligament and is inserted into the centra} 
portion of the palmar aponeurosis. It is supplied by the 
raedk n nerve. 

The Flexor Carpi Ulnarh arises (1) from the medial 
of humerus by the common tendon 
{immoral head), (&) from the medial border of the ole- 
^ranon and > the upper two-thirds of the posterior holder 
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of the ulna (ulnar head), (8) from the d eep surface of tfa ^ 
antihrachial f aggja, and (4) from, the intermuscular segtuja 
between it and the flexor digitorum sublimis. The muscle 
terminates in a tendon Which is inserted into the pisiform 
bone . The ulnar nerve and the posterior ulnar recurrent 
artery pass between the humeral and ulnar heads. It 
is supplied by the ulnar nerve. 

The Flexor Digitorum Sublimis is partly covered by. 
the other muscles of the superficial group. It arises 
(1) from the medial epi condyle of the humerus by the 
commo n te ndon , (2) from the medial sid^of^ 
proc ess of the ulna, (3) from tire oblique line of the radius, 
{4) from the ulnar collateral ligament of the elbow-joint* 
and (5) from the intermuscular septa separating it from 
the other muscles of the superficial group. The fleshy 
mass soon divides into four tendons of which two lie 
superficially. These two superficial tendons are meant 
for the middle and ring fingers which may be ascertained 
by pulling them. The other two tendons lie deep and 
are meant for the index and little fingers. These 
tendons arc enclosed by a mucous sheath and pass under 
cover of the transverse carpal ligament to the palm. 
Tile disposition of the tendons in the palm and their mode 
of insertion into the phalanges will be examined during 
the dissection of the palm. This muscle is supplied by 
the median nerve. , * , 

Now study the vessels and nerves exposed during 
the superficial dissection of the. front of the forearm. 
These are the radial artery with its branches* the ulpa# 
artery with its branches, the median nervO* the ulnaj^ 
nerve, and the superficial branch of the radial nerve. >V| 
The Radial Artery begins in the cubital^^sa at the ; 

bifurcation "of the brachial artery ' opposite' , t 4$e "apt 1 

of the radius* It descends along the rhdlai side of $be 
volar aspect of the forearm up to the wrtrt and 
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winds round its lateral border to reach the dorsum dt the 
hand where it will be examined subsequently. In the 
upper part of the forearm it is covered by the fleshy 
portion of the brachioradialis but lower down it is super- 
ficial being covered by the skin and fascia* and lies between 
the tendons of the brachioradialis and flexor carpi radialis. 
Owing to its superficial position above the wrist the pulse 
is usually felt in the radial artery at this situation. Its 
posterior relations from above downwards arc : the tendon 
of the biceps brachii, the supinator, the insertion of the 
pronator teres, the radial origin of the flexor digitorum sub- 
limis, the flexor pollicis longus, the pronator quadratus, and 
the lower end of the radius. The superficial branch of 
the radial nerve is placed close to the lateral side of the 
artery in the middle third of the .forearm. The radial 
artery is accompanied by the vena* comites throughout 
its entire course. 

Branches . — The radial artery gives off the following 
branches in the forearm : — (l) The radial recurrent artery . 
It arises from the commencement of the radial artery and 
passes lateralwards upon the supinator muscle. Then 
it ascends between the brachialis and the brachioradialis 
to anastomose with the terminal portion of the arteria 
profunda brachii. It supplies the neighbouring muscles* 
(2) The volar carpal branch . It arises opposite the lower 
border of the pronator quadratus and passes medialwaitte 
beneath the flexor tendons to anastomose with the volar 
Carpal branch of the ulnar artery. (8) The superficial 
mlar branch . It arises from the radial artery before 
this vessel winds round the wrist. In the palm it passes 
either across of- through the short muscles of the thumb. 
It may end in those muscles or may continue its course 
to the lateral end of the superficial volar arch. (4) tUfe 
mmcutwr branches. These are many twigs supplying the 
tm&i&stotthe lateral side of the volar aspect of the forearm. 
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The Ulnar Artery begins at the bifurcation of the 
brachial and is larger than the radial artery. At first 
it rutis obliquely downwards and medialwards and reaches 
the ulnar side of the forearm* Then it descends straight 
downwards to the wrist and passes across the front of this 
medial end of the transverse carpal ligament to enter 
the palm. It is accompanied by tw o vena? comite s. 

Observe the relations of the upper oblique portion 
of the artery. It is deeply placed lying underneath 
the pronator teres, the flexor carpi radialis, the pal- 
maris longus and the flexor, digitorum sublimis. The 
med ian nerve crosses the artery from the medial to the 
lateral side, the ulnar head of the pronator teres inter- 
vening between them. The ulnar nerve is not in imme- 
diate relation with .the oblique portion of the artery* 
but gains its medial ^ side at the commencement of its 
vertical course. Posteriorly the oblique portion of the 
artery rests on the brachialis and the flexor digitorum 
profundus. 

Now study the relations of the lower vertical portion 
of the arter>* In the upper part it is covered by the 
flexor carpi ulnaris. Lower down a little above the wrist 
it is superficial being covered only by the skin and the 
superficial and deep fascia* and is placed between the 
tendon of the flexor carpi ulnaris medially and those of the 
flexor digitorum sublimis laterally. The 
lies close to the medial side of the artery in the lower two- 
thirds of the forearm. Posteriorly the artery lies upon 
the flexor digitorum profundus and at the wrist upon 
the transverse carpal ligament. 

Bran<jJw^.~The ulnar artery gives oft the following 
branches in the forearm : — (1) The anterior ulnar recurrent 

„ VS if trtf XiM** * 

mtny. It is given off from the ulnar artery soon after 
fts origin. It passes upwards between the pronator teres 
and the brachialis, supplies these muscles and anastomoses 
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with tfie inferior ulnar collateral artery In front of i the 
medial epicoiidyle of the humerus, (2) The posterior 
ulnar recurrent artery which is larger and arises a little 
below the preceding or sometimes by a common trunk 
with it. It passes medial wards and backwards beneath 
the flexor digitorum ' sub! irn i s and then ascends along the 
interval between the medial epicoiidyle of the humerus 
and the olecranon to anastomose with the superior and 
inferior ulnar collateral arteries. It supplies the neigh- 
bouring muscles and the elbow-joint. (3) The common 
mUrosseousarterif is a sbort # thick trunk which arises below 
the preceding branch and passes backwards to reach 
the upper border of the interosseous membrane of the 
forearm where it divides into a volar and a dorsal branch. 
These will be traced later on. (4) Thp volar carpal branch 
(anterior carpal) runs medial wards in front of the carpus 
beneath the flexor tendons and anastomoses with the 
volar carpal branch of the radial artery forming an 
anastomotic arch. (6) The dorsal carpal branch arises 
above the pisiform bone and winds round the medial 
border of the wrist. It will be traced during the dissection 
of the dorsum of the forearm, (7) The muscular branches 
supply the muscles of the ulnar side of the forearm. 

The Radial Nerve has been seen to divide into a super- 
ficial and a deep branch under cover of the braehioradialis 
where it forms the lateral boundary of the cubital 
fossa. The superficial branch of the radial nerve (radial 
nerve) runs downwards over the supinator covered by the 
brachioradialis. It accompanies the radial artery lying on 
its lateral side in the upper two-thirds of its course. It 
then winds round the lateral side of the forearm to reach 
its. dorsal aspect and will b$ studied later on. The 
branch of the radial nerve (posterior interosseous a&wi 
passes through the supinator to reach the dorsal aspect 
^ithe foreann and will be subsequently examined. 
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The Median Nerve enters the forearm between the trfo 
heads of the pronator teres. It is necessary that the 
dissector should cut the humeral head of the muscle m 
that the nerve may be traced in its entirety in the forearm* 
Its relation to the ulnar artery has been noted. In the 
forearm it runs downwards under cover of the flexor 
digitorum sublimis and in front of the flexor digitorum 
profundus. About two inches above the wrist it becomes 
superficial appearing between the tendons of the Ufcxor 
digitorum sublimis medially and the tendon of the flexor 
carpi radialis laterally. It thga passes behind the trans- 
verse carpal ligament to the palm of the hand. The 
arteria mediana, which is derived from the volar interest 
seous artery, accompanies the median nerve in the forearm. 
The branches given off from the median nerve in the fore- 
arm are: (1) muscular branches to the pronator teres, 
tlu flexor carpi radialis, the palmaris longus, and the 
flexor digitorum sublimis ; (2) the palmar cutaneous 

branch which has already been secured near the wrist $ 
and (3) the volar interosseous nerve which is distributed 
to the deep muscles on the front of the forearm. 

Ulnar Nerve. — The course of this nerve in the arm 
has been studied (p. 550). It passes into the forearm 
between the two heads of origin of the flexor carpi ulnaris 
along the sulcus nervi ulnaris on the back part of the 
medial cpicondylc of the humerus. It descends along 
the front aspect of the ulnar side of the forearm being 
covered by the flexor carpi ulnaris and is placed upon the 
flexor digitorum profundus. Near the wrist it becomes 
superficial being covered by the skin and the fascia? on 
the lateral side of the tendon of the flexor carpi ulnaris* 
It then crosses the transverse carpal ligament and passes 
to the palm of the hand. Its relation to the ulnar artery 
has been already described. The benches o# the ulnar 
nerve in the forearm are : — (I) articular brmches which 
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enter the back part of the elbow-joint ; (2) M uscul ar 
brmchea whi^h supply the flexor carpi ulnarls and the 

Pig. 109. — Deep dissection of the front of the fore- 
arm and hand (from Hirschfeld and Leveille). 



а. Braciilor&dlalla. 

B. Bnchialii. 

0. Bloeps brachli. 

D. Pronator toree and flexor oarpi 

radiaUs (out). 

E. Extensor oarpi rodialta longur 

F. Supinator. 

O. Flexor digitorum subUmla. 

H. Flexor oarpi ulnarls. 

X. Ex ten? or oarpi radl&Ua brevis. 

J. Radial origin of flexor digi- 

torum Bublimis 

K. Flexor digitorum profundus. 

L. Pronator tores. 

M. Flexor polltHs longue. 

N. Abductor digit! quintl. 

O. Tendon of bracbioradialifl. 

P. One of the lurabricales. 

Q. Pronator qnadratus. 

R. Tendon of flexor carp! radialls 

S. Adductor pollicis (transverse 

portion),* 

1 Brachial artery. 

2. XJlnar artery. 

3. Radial artery. 

4. Ulnar nerve. 

5. Radial nerve. 

б. Median nerve. 

7. Superficial branch of radial 

nerve. 

8. Radial nerve. 

9. Dorsal branch of ulnar nerve. 

10, Deep branch of ulnar nerve. 

11, Vctoa Interosseous nerve. 

12, Digital branches of ulnar 

nerve. 

IS. Digital branches of median 

nerve, 

14, Dorsal interosseous ttdnre. 
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medial half of the flexor digitorum profundus ; (&} the 
palmar cutaneous branch which springs ab&ut the middle 
of the forearm, descends in front of the ulnar arteiy and 
perforates the deep fascia close to the wrist ; and (4) the 
dorjal branch which issues about two inches above the wrist 
and passes to the dorsum of the forearm by winding round 
its ulnar side under cover of the flexor carpi ulnaris. 

Now study the deep group of muscles on the front 
of the forearm. These are the flexor digitorum pro- 
fundus on the ulnar side, the flexor pollicis longus on the 
radial side and the pronator ^juariratus placed beneath 
these two muscles above the wrist. On the front aspect 
of the interosseous membrane of the forearm and between 
the flexor digitorum profundus and the flexor pollicis 
longus the volar interosseous vessels and nerve proceed 
downwards. 

The Flexor Digitorum Profundus arises (I) from the 
upper three - fourths of the volar , and mediai surfaces pf 
the body of the ulna ; (2) from a depression on the medial 
side of the eoronoid process ; (8) from the ulnar side of 
THe volar aspect of the interosseous membrane ; and 
(4) from the doVsal border of the body of the ulna by an 
aponeurosis common to it and the flexor carpi ulnaris. 
The muscle divides into four tendons which pass beneath 
the transverse carpal ligament to the palm. It should 
be rioted that of the four tendons, the tendon for the 
index finger becomes separate from the others in the 
forearm. The lateral half of the muscle is supplied by the 
voiar interosseous branch of the median perve and the 
medial half by the ulnar nerve. 

The FJaxor Pollicis Longus arises (1) from the volar 
surfaec of the radius, extending from th^ ;^blique line 
above tb the upper margin of the pronator ^uadratps 
below | (2) from the radial side of the volar aspect of the 
inteross^obs membrane ; and occasionally (8) from the 
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media I margin of the coronoid process* The muscle ends 
ill a tendon which passes beneath the transverse carpal 
ligament to the palm. It is supplied by the volar interos- 
seous branch of the median nerve* 

The Pronator Quadratus covers the lower part of the 
volar aspects of the radius and ulna* It arises from the 
pronator ridge and from the adjacent volar surface of the 
ulna at its lower part* It is inserted into the volar sur face 
of the lower fourth of the radius as far as its lateral border, 
ft is supplied by the volar interosseous nerve which enters 
Its deep surface. • • 

Volar Interosseous Artery (Anterior interosseous 
artery )v^Its origin from the common interosseous branch 
of the uhiar artery has been noticed. It descends along 
the volar aspect of the interosseous membrane lying 
between the flexor digitorum profundus medially and the 
flexor pollicis longus laterally. At the upper margin 
of the pronator quadratus it perforates the interosseous 
membrane and reaches the back part of the forearm 
where its anastomosis with the dorsal interosseous artery 
will be seen later on. It gives off (1) muscular branches 
to the three deep muscles of the front df the forearm ; 
(2) nutrient branches to the radius and ulna ; (8) the 
arteria mediana which accompanies the median nerve 
and supplies it ; and (4) the anterior communicating 
branch which issues before the artery pierces the 
interosseous membrane and descends under cover 
of the pronator quadratus to join the volar carpal 
network. 

Volar Interosseous Nerve (Anterior interosseous nerve). 
**~Its origin from the median nerve has been noted* It 
aeeompanies the volar interosseous artery on the volar 
aspect of the Interosseous membrane; and supplies the 
ipollicis longus and the lateral half of the flexor 
digitorum profundus. It then passes behind the pronator 
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quadratus, supplies twigs to It and terminates to 
wrist-joint. 


the 


Muscles 


Superficial 

group. 


[ Deep 
group. 


'THE BACK AND LATERAL SIDE OF THE FORE- 
ARM AND THE DORSUM OF THE HAND. 

The following structures require to be examined In 
this dissection 

(1. Brachioradialis, 2, 8, Exten- 
sores carpi radialis longus and 
brevis. 4. Extensor digito- 
rum communis if. Extensor 
digiti quinti proprius. 6. Ex- 
tensor carpi ulnaris. 7. An- 
conaeus. 

1 8. Supinator. 9. Abductor pcineis 1 
longus. 1 0. Extensor pollicis 
brevis. 11. Extensor pollicis 
longus. 12. Extensor indicis 
proprius. 

Superficial veins. 2. Dorsal interosseous 
artery. 8. Terminal part of volar in- 
‘ terosseous artery. 4. Radial artery with 
its branches at the back of the wrist and 
dorsum of the hand. 

Cutaneous nerves. 2. Deep branch of 
the radial nerve. 

Dorsal carpal ligament. 

Remove the skin from the back of the forearm and the 
dorsum of the hand. The skin should also be reflected 
from the dorsal aspects of the thumb and other fingers. 

Cutaneous Nerves.— The following cutaneous nerves 
on the back of the forearm have been already noted. 
<1} The ulnar branch of the medial antibrachiai cutaneous 
nerve which encroaches on the ulnar side of the back 
of the forearm from its medial aspect ; (8) the dorsal 


a. 


Vessels 


Nerves 


9 - 

l 



m 


superior Exr&BMipr 


branch of the lateral antibrachial cutaneous nerve which 
encroaches on the radial side of the back of the forearm 



from its lateral aspect ; (8) the 
lower branch of the dorsal anti- 
brachial cutaneous nerve which 
descends along the middle of 
the dorsum of the forearm as 
far as the wrist/ Two other 
nerves require to be examined : 
(1) The dorsal branch of the 
idnar nave appears on the 
ulnar side of the dorsum of the 
forearm by winding round its 
medial border about two inches 
above the 'wrist. Piercing the 
deep fascia it descends along 
the ulnar side of the back of 
the wrist and hand. It then 
divides into two dorsal digital 
branches and a communicating 
branch. Of the two dorsal 
digital branches one supplies 
Jhe medial margin of the dor- 
sum of the hand and the little 
finger ; the other is distributed 
to the contiguous sides of the 
little and ring lingers on the 
dorsal aspect. The communi- 
cating branch joins the twig 
from the superficial branch of 
the radial nerve which supplies 


V 


Fig. 110.— Cutaneous dissection of the back of the 
forearm and dorsum of the hand (from Hirsehfeld and 
Leveiiie). • 
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i' V*ooob web on the donum at 6. Ulnar branch of . u<U tBttMt' 
the hand. ohial cutaneous nerve, 

t. Cephatto vein. 6. Superticial braach of radial nerre. 

4, Dorsal antibrachial cutaneous 7. Dorsal branoh of ulnar nerve, 
branch ot radial nerve. , 

* : . . ' ■ * ’ ' >\ *• 
the contiguous sides of the ring and tniddfer ^tigers 
on their dorsal aspects. . Minute twigs are also sup- 
plied to the skin on the ulnar side of i the dorsum^ of the 
hand. (£) The superficial branch of the radial nerve 
has been traced to the point where It turns round the 
radial side of the forearm at the junction of its lower and 
middle thirds to gain the dorsal aspect. It then pierces 
the deep fascia and divides into a lateral and a medial 
branch. The lateral branch is the smaller and is distribu- 
ted to the skin at the radial border of the hand ubd the 
thumb and communicates with the volar branch of the 
lateral antibrachial cutaneous nerve. The medial branch 
divides into four dorsal digital branches: the first sup- 
plies t he ulnar side of the thumb ; the second* theradial 
side of the index finger; the third, the contiguous sides 
of the index and middle fingers ; aud the, fourth, the 
adjoining sides of the middle and ring fingers. ; ThO fourth 
digital branches joined by the communicating filament 
from the dorsal branch of the u|nar nertfe. 

Superficial Veins*— The dorsal djg jjgj 
along the dorsal aspect of the digits and end opposite ,the 
heads of the metacarpal bones in dorsal metacarpal veins . 
These join with each other and opposite’lEe^^ 
metacarpal bones form a dorsal v enous From 

the radial end of this venous network the v ein 

commences and from the ulaur side of it Jtoilfe vei n 
takes origin. The cephalic vein winds round the radial 
border and the basilic vein round the ulnar border of 
the forearm and both reach its volar aspect. - 

Remove the deep fascia carefully, noting that the super* 
ficial muscles take their origin from the deep surface s! 
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the faseia- Pteserve the thickened band of the ffcecie 
on the dorsum of the wrist which forms the d®ay^ffia| 
ligament. The superficial group of muscles on the radial 
side an3f ‘back of the forearm are now to be studied. 
These muscles are described below commencing from the 
radial to the ulnar side of the forearm. ^ ■ ■ 

The Brachioradialis (supinator longus) arises from 
the upper two-thirds of the lateral supracondylar ridge 
<rf the humerus and from the lateral intermuscular septum 
attached to it. It ends in a flat tendon at about the middle 
of the forearm and is inserts! into the antero-lateral aspect 
of the base of the styloid process of the radius. It is 
supplied by a branch from the radial ncjve- 

The Extensor Carpi Radialis Longus arises from the 
lower third of the lateral supracondylar ridge of the 
humerus and from the lateral intermuscular septum. 
The muscle terminates at about the junction of the upper 
with the middle third of the forearm in a tendon which 
passes under cover of the dorsal carpal ligament to be 
inserted into the dorsal surface of the base of the second 
metacarpal bone. It is supplied by the racial .nerve. 

The Extensor Carpi Radialis Brevis arises (1) from 
the lateral epicondylc of the humerus by the common 
' tendon of origin of the extensor muscles, (2) from the 
radial collateral ligament of the elbow- joint, (8) from the 
deep fascia covering it, and (4) from the intermuscular 
septa separating it from the adjacent muscles. It ends 
about the middle of the forearm in a tendon, which passes 
nnder cover' of the dorsal carpal ligament in the satne 
compartment with the exteftsor carpi radialis longuxand 
is inserted into the dorsal aspect of the base 
metacarpal bone. It is supplied by the deep branch of 

the radial nerve. . ' ‘ , . 

^gTSdsar Digitorum Oomniunis arises (l) ; fmm 
epicondylc of the humerus by the common 
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tendon, (2) from the deep fascia of the forearm, aad 
(8) from the intermuscular septa between it said the 


Fig- 111.-— Deep muscles 
of the back of the fore- 
arm (from Sappey). 

A. Triceps brachii 

B. Anoonreue. 

C. Common tendon of extensor 

dig! torn m communis, ex- 
tensor digit! quinti prop r ins 
and extensor carpi ulnarls. 

X), Brachioradlalla. 

E. Extensor carpi radlalis longus. 

F. Extensor carpi radialis brevis. 

G. Abductor pollicis looms. * 

IT. Extensor polltcls brevis. 

X. Extensor pollicis longus. 

J. Extensor indicia proprlus. 

K* Insertion of extensor carpi 
ulnam. 

L. Dorsal expansion of extensor 

digitorum communis and ex- 
tensor indicts proprios. 

M. Tendon of extensor digit! quinti 
proprios. 

X. Supinator. 

O. Tendon of flexor carp! ulnarls. 

P, Insertion of pronator teres. 

Q* Abductor digit! quinti. 

R. First dorsal interosseous. 

3. Fourth dorsal Interosseous 
muscle. 

T. Dorsal' carpal ligament. 



adjacent muscles. At the lower third of the fhreaitu it 
divides into four tendons which pass under corer of O fe 


*S*4 " rStPPEBIOR'EXTBJSMITr • ’ 

t 

dorsal carpal ligament in the same compartment with 
the exfensor indicis proprius and enclosed in one mucous 
sheath* On the dorsum of the hand the four tendons 
diverge item each other and proceed to the dorsal aspects 
of the four fingers. The tendon for the index finger is 
joined on its ulnar side by the tendon of the extensor 
indicis proprius. The tendon for the little finger is joined 
dh its ulnar side by the tendon of the extensor digit i 
quinti proprius. The tendons for the middle and ring 
fingers run singly. Each tendon covers the dorsal aspect 
of the metacarpophalangeal articulation and expands 
over the dorsum of the first phalanx where it receives 
the insertions of the lumbricales and interossei. At 
the base of the second phalanx each tendon divides into 
t hree si i^, one intermediate and two collateral. The 
intermediate slip is inserted into the dorsum of the base 
of the second phalanx. The collateral slips converge over 
the dorsum of the second phalanx and reunite to form 
one slip which is inserted into the dorsum of the base of 
the last phalanx. Over the lower part of the dorsum of 
the hand the tendon to the ring finger is connected on 
either side with the tendons to the middle and little 
fingers by oblique flattened tendinous bands. Some- 
times the tendon to the middle finger is also similarly 
connected with the tendon to the index finger. 
The muscle is supplied by the dorsal i nte rosseous 
nerv e. 

The Extensor Digiti Quinti Proprius (extensor minimi 
digiti) arises from the lateral epicondyle of the humerus 
by the common tendon and from the intermuscular septa 
between it and the adjacent muscles* The muscle ends 
tendon which passes through a separate compart- 
ment of the dorsal carpal ligament and divides o^ef the 
dorsum of the hand into two slips, both of 
tuately blend with the expanded tendon of th# OxtiKpsor 
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d igitorum comm unis proceeding to thf. It 

fe supplied by the d orsal interosseous uey fre. 

The Extensor Carpi Ulnaris arises (1) from the lateral 
epicondyle of the humerus by the common tendon, {2) from 
the deep fascia, (3) from the intermuscular septum separat- 
ing it from the preceding muscle* and (4) from the dorsal 
border of the ulna by an aponeurosis. It ends in a tendon 
which passes through a separate compartment of the 
dorsal carpal ligament along the groove between the 
head of the ulna and its styloid process. Here it is lined 
by a mucous sheath. It is inserted into the tubercle on 
the medial side of the base of the fifth metacarpal bone. 
The muscle is supplied by the dorsal i nterosseous nerve. 

The Anconseus is narrow at its origin from the back 
part of the lateral epicondyle of the humerus biut is broad 
at is insertion into the lateral surface of the olecranon 
and into the upper fourth of the dorsal surface of the 
body of the ulna. It is supplied by a long slender twig 
derived from the radialjierv e. 

Now study the muscles of the deep group and the 
dorsal interosseous artery and nerve. To expose these 
divide the extensor digitorum communis and the extensor 
digiti quinti proprius at about the middle of the forearm 
and reflect them without injuring the nerves which supply 
them. 

The Supinator (supinator brevis) consists of a super- 
ficial layer and a deep layer between which the deep 
branch of the r adial nerve passes. Both the layers arise 
(1) from the lateral epicondyle of the humerus. (2) from 
the radial collateral ligament of the elbow-joint^ (8) from 
the annular ligament of the proximal radioulnar arti- 
culation, and 0) from the triangular depression below 
the radial notch of the ulna. The fibres of the muscle 
turn round the neck and the upper part erf the body of 
the isadius and are inserted into the obliepae line of the 
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rgditis and t6 the lateral and back part of the body of 
the bone above the oblique line. It is supplied by $*e 
deep branch of the rfldjfl luerve which passes through it* 

The Abductor Pollicis Longus (extensor ossis meta- 
carpi pollicis) arises (1) from the lateral part of the dorsal 
surface of the body of the ulna below the oblique ridge* 
(2) from the middle third of the dorsal surfaee of the 
radios, and (3) from the interosseous membrane. It 
passes downwards and lateralwards, crosses the tendons 
of the extcnsores carpi radialis longus and brevis and 
ends in a tendon whieh # pas*es under cover of the dorsal 
carpal ligament in the same compartment with the exten- 
sor pollicis brevis on the lateral side of the lower end of 
the radius. It is inserted into the lateral side of the base 
of the first metacarpal bone. The muscle is supplied 
by the dorsal interosseous nerve. * 

The Extensor Pollicis Brevis (extensor primi internodii 
pollicis) arises from the dorsal surface of the body of the 
radius below the preceding muscle and from the adjacent 
intefosseolis membrane. It accompanies the abductor 
pollicis longus and its tendon passes through the same com- 
partment of the dorsal carpal ligament. It is inserted 
into the dorsum of the base of the first phalanx of the 
thumb. It is supplied by the dorsal interosseous nerve. 

The Extensor Pollicis Longus (extensor secundi inter- 
nodii pollicis) arises from the lateral part of the dorsal 
surface of the body of the ulna below the origin of the 
abductor pollicis longus and from the adjacent inter- 
osseous membrane. Its tendon passes under cover of the 
dors&l carpal ligament through a separate compartment* 
It is inserted into the dorsal aspect of the base of the last 
phalanx of the thumb. It is supplied by the dorsal Inter-* 

The Extensor Iudieis Proprius arises from the lateral 
.pjaijrt ^Tthe dorsal surface of the body of the ulna bdow 
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the origin of the preceding muscle and , from the 
part of the interosseous membrane. Its tendon, passes# 
with those of the extensor digitarum communis under 
cover of the dorsal carpal ligament. The tendon is ultb 
mately blended, opposite the metacarpophalangeal arti- 
culation, with the tendon of the common extensor of the 
digits to the index finger. It is supplied by the dorsal 
intexo^seom^nerve; 

Dorsal Interosseous Artery (Posterior, interosseous 
artery). — Its origin from the common interosseous artery 
on the v r olar aspect of the forearm has been observed 
(p. 574). It passes backwards between the upper border 
of the interosseous membrane and the oblique cord and 
appears on the dorsum of the forearm between the supi- 
nator and the abductor pollicis longus. It descends 
between th<^superficial % and deep group of ‘muscles to the 
dorsum of the wrist where it anastomoses with the terminal 
part of the volar interosseous artery and with the dorsal 
carpal branches of the radial and ulnar arteries. The 
branches given off from it are (I) The interosseous 
recurrent which arises as soon as the parent trunk appears 
on the dorsuni of the forearm. It ascends under cover 
of the ancorucus to the interval between the lateral epi- 
condyle of the humerus and the olecranon to anastomose 
with the radial collateral branch of the arteria profunda 
brachii and with the inferior ulnar collateral artery* 
(2) Muscular branches which supply the neighbouring 
muscles. *, ■ 

Deep Branch of the Radial Nerve. — The origin of this 
nerve in front of the forearm has been seen (p. 574); 
It gaii^s the dorsum of the forearm by passing between 
the superficial and deep planes of the supinator. It 
then descends between the superficial and deep groups of 
tnuscles to the upper margin of the extensor pollicis longus. 
Thereafter it passes in front of the muscle and, being 
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much reduced in size by giving off all its muscular branches, 
descends on the interosseous membrane as the dorsal 
interosseous nerve to the dorsum of the carpus. Here 
it terminates in a gangliform enlargement like that seen 
on the nerve to the teres minor and from this enlargement 
twigs are given off to the wrist-joint. Before the deep 
branch of the radial nerve gains the dorsum of the fore- 
arm it supplies branches to the extensor carpi radialis 
brevis and the supinator. On the dorsum of the forearm 
it supplies the remaining muscles, viz., the extensor 
digitorum communis, extensor digiti quinti proprius, ex- 
tensor carpi ulnaris., abductor pollicis. longus, the two 
extensors of the. thumb, and the extensor indicis pro- 
prius*. 1 

The Volar latorossabus Artery has. been traced to the 
upper border Of the pronator quadratus w^icre it per- 
forates the interosseous membrane to gain the dorsum 
of the forearm. Then it descends to the back of the 
carpus and anastomoses with the terminal part of the 
dorsal interosseous artery and with the arch formed by 
the dorsal carpal branches of the radial and ulnar arteries. 

The Radial Artery has been traced in * front of the 
forearm as far down as the wrist. Here is winds back- 
wards round the radial border of the carpus lying upon 
the radial collateral ligament of the wrist-joint and covered 
by the abductor pollicis longus and extensor pollicis 
brevis. It then descends upon the navicular and greater 
multangular bones and, reaching the proximal end of the 
first interosseous space, dips down between the two heads 
of the first dorsal interosseous muscle to join the deep 
volar Arch in the palm. It is accompanied by two venas 
comites. At this stage of the dissection it gives off the 
following^ branches : — (1) The dorsal carpal . artery which 
arises from the radial artery where it is crossed by the* 
abductor pollicis longue , and extensor pollicis brevis* 
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It passes medial wards along the dorsum of the ©arpdfc 
to anastomose with the dorsal carpal branch of the ulnar 

Fig, 11 2. -The dor- 
sum of the hand, 

A. Extensor indicts proprius. 5 

B. Extensor pollicis longus. 

C. Extensor pollicis brevis. 

1 . Radial artery. 

2 . First dorsal digital arteries 

lor the thumb. 

3. Dorsal digital arteries for 

the index finger. 

4. Dorsal metacarpal arteries. 

Superior perforating artery.* 

(>. Dorsal carpal network. 

7. D 01 sol interosseous artery. 

8 . Volar Interosseous artery. 


artery. (2) TKe dorsal digital branches which are three in 
number. They arise from the artery before it dips into 
the palm. The first and second supply respectively the 
radial and ulnar borders of the dorsum of the thumb. 
The third supplies the radial side of the dorsum of the 
index finger. (8) The first dorsal metacarpal artery . It 
arises either from the radial artery or from the dorsal 
carpal network. It descends along the second interosse- 
ous space on the second dorsal interosseous muscle and 
bifurcate^ into two dorsal digital branches which supply 
the contiguous sides of the index and middle fingers on 
their dorsal aspects. 

The Dorsal Carpal Network ' is formed oh the dorsum 
of the carpus by the anastomosis of the dorsal carpal 
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bi 'anehes of the radial and ulnar arteries. This anasto- 
motic arch is joined from above by' the terminal portions 
of the volar and dorsal interosseous arteries* The second 
and third dorsal metacarpal arteries are given off from this 
network which descend along the third and fourth inter- 
osseous spaces respectively. Each divides into two dorsal 
digital branches. Those of the second supply the contigu- 
ous sides of the middle and ring fingers. Those of the 
third supply the contiguous sides of the ring and little 
fingers. The first dorsal metacarpal artery sometimes 
arises from this dorsafli carpal network. These dorsal 
metacarpal arteries are joined by the superior perforating 
branches of the deep volar arch which emerge between the 
heads of the dorsal interosseous muscles at the upper part 
of the interosseous spaces. They also communicate with 
the common volar digital branches of the superficial volar 
arch by inferior perforating branches which pass bet ween 
the heads of the metacarpal bones. 

The Dorsal Carpal Ligament (posterior annular liga- 
ment) is a thickened portion of the deep fascia of the 
forearm which stretches as a fibrous band across the back 
of the wrist and keeps the tendons in situ. Laterally it 
is attached to the lateral margin of the lower end of the 
radius and medially to the styloid process of the ulna 
and to the triquetral and pisiform bones. From its deep 
surface processes arc given off which are attached to the 
ridges on the back part of the lower end of the radius 
ap as to form six ossco-fibrous compartments for the ten- 
dons at the back of the wrist. Bach of these compart- 
ments is lined by a separate mucous sheath. Open up 
each of these compartments and examine than # rom 
lateral to the medial side. The ^st compartment is 
on the lateral side of the styloid process of the 

the tendons of the abductor poliicis lohgus #nd 
extensor poliicis brevis. The s econ d 
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©» the lateral side of the dorsum of, the 
radius and contains, the tendons of the exteiuwms c&gil 
radiaies longus and brevis. The third compartment is 
formed by the narrow groove directed pbliquely down* 
wards and lateral wards about the middle of the hack of 
the lower end of the radius and contains the tendon of the 
extensor pollicis longus. The fourth compartment is 
broad and shallow and situated to "the medial side of the 
preceding ; it contains the tendons of the .extensor digi- 
torum communis and extensor indicts proprius. The 
fifth compartment is over the, interval between the lower 
entTs of the radius and ulna and contains the tendon of 
the extensor digiti quinti proprius. The sixth compart- 
ment corresponds to the groove on the dorsal aspect of 
the lower end of the ulna between its head and styloid 
process ; it contains the tendon of the extensor Carpi 
ulnaris. 


THE FRONT OF THE WRIST AND THE PALM OF 
THE HAND. 


Surface Ariatomy. — On the lateral side of the front 
of the wrist the tubercle of the navicular bone and the 
ridge on the volar surface of the greater multangular 
bone can be felt ; while on the medial side is the prominence 
caused by the pisiform bone. In the middle of the palm 
is a triangu lar, hollow depression with its apex directed 
upwards towards the wrist. On the ulnar side of the 
palm is a rounded eminence called the hypotkenar eminence 
produced by the muscles of the little finger and on the 
radial si^e is another elevation called the thenar eminence 
formed % the muscles of the thumb. There are three 
we# marked furrows on the skin of the palm : 
these the lowest one is more or less transversely situal^i 
and eofresppnds to the metacarpophalangeal joints* 
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The following structures require to be examined in 
this dissection : — 

Fasciae 1, Superficial fascia. 2. Palmar aponeurosis. 
/I. Adductor pollicis brevis. \ 

1 2. Opponens pollicis. 3. Flexor I of thenar 


Muscles 


J of hypo- 
> thenar 
I eminence. 


Vessels 


Nerves 


pollicis brevis. j eminence. 

4. Abductor pollicis. J 

Muscles - 5. Palmaris brevis. \ ^ ■ 

6. Abductor digiti quinti. [ thei lJi r ~ 

7. Flexor digiti quinti brevis, j 

^ h .. . . , * I eminence. 

8. Oppo»ens,digiti quinti. ; 

,0. Lumbricales. 10. Interossei. 

1. Superficial volar arch with its branches. 

' 2. Deep volar arch with its branches. 

Vessels ^ * 

8 . 4. Arteria princeps pollicis and arteria 

volaris radialis indicis. 

1.2. Palmar cutaneous branches of the uinar 

and median nerves. 8 . Terminal part of 

Nerves the volar branch of the lateral antibrachial 

cutaneous nerve. 4. Ulnar nerve and its 

branches. 5. Median nerve and its branches. 

(1. Volar carpal ligament. 2. Transverse 
Ligaments j carpfl , %ament . 

Flexor tendons and their sheaths. 

Reflect the skin of the palm by the following incisions : 
— (1) a vertical incision along the middle line of the palm ; 
(2) a transverse incision along the roots of the fingers ; 
(8) from the transverse cut vertical incisions along the 
middle lines of the front of the digits. In reflecting the 
skin take care not to injure (a) the subcutaneous muscle* 
palmaris brevis, placed across the upper part of the hypo- 
eminence ; { b ) the superficial tran s verse^faseiculi 
across the palm*' at the roots of the finders, and 
(c) $he three cutaneous nerves descending jjg>m the 
vlbrearUi. mf .■ 
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The Superficial Fastis of the palm contains gyWMlar 
fat placed between fibrous septa passing between the 
skin and the subjacent palmar aponeurosis* 

The Pahh aA Brevis (Fig. 118) consists of transversely 
disposed fibres situated at the upper part of the hypothenar 
eminence. It arises from the transverse carpal ligament 
and from the palmar aponeurosis. The fibres are inserted 
into the skin on the medial border of the palm. The 
development of the muscle varies ; sometimes it is re- 
presented by a few scattered fibres. It is supplied by the 
ulnarjLCXYe. * 

The superficial transverse fasciculi consist of a thin 
band stretching across the roots of the fingers. It is 
intimately attached to the skin at the clefts of the fingers. 

Cutaneous Nerves of the Palm. — The palmar cutaneou s 
b lan ch of thejulnarntfirve has been secured where it pierces 
the deep fascia abo\ e the wrist. It supplies the skip on 
the medial aspect of the palm. 

The palmar cutaneous branch of the median nerve 
pierces the deep fascia above the transverse carpal 
ment. It descends o\er the ligament and divides into 
two branches, a lateral and a medial. The lateral branch 
supplies the skin over the thenar eminence and communi- 
cates with the \oiar branch of the lateral antibrachial 
cutaneous nerve. The medial branch supplies the skin 
of the palm and communicates with the palmar cutaneous 
branch of the ulnar nerve. 

The terminal part of the volar branch of the lateral 
antibrac hial cytaneom nerve descends along the lateral 
parTof the palm supplying the skin of the ball of the 
thumb nptd communicates with the palmar 
branch ofethe median nerve and w f it|i the supeificiafl^ ^^ * 
of the rJ&kl fierve. * 

Henmjfc the superficial fascia and clean the dense 
palpar !raneuro$is underneath. 




Fig. 113 . — Superficial dissection of the palm (Fun 
ningham). 


A. Transverse carpal ligament 

B. Tendon of palmaria lougua. 

€?. Palmar aponeurosis, 

J>. Balmarls brevis. 

F. Abductor polUcfe brevis, t 
0, Adductor polUds (transverse 
portion). 

Abductor digit! Qulntl 
L first dorsal interoeeoous muscle. 


1. Ulnar artery. 

3. Superficial volar artery. 

S. Ulnar nerve. 

4. Proper tolar digital branch of 

median nerve. 

5. Proper volar digital branches of 

median nerve. 

6. Proper tolar digital branches of 

ulnar nerve* 


«eotral and media l. The lateral and medial portions are 
this and oover the muscles of the thumb and little figure? 
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respectively. The central jportion is very strong and' 
dense, and occupies the middle of the palm. It has a 
t riang ular outline, the apex being directed towards the 
wrist where it is attached to the transverse carpal liga- 
ment and where the expanded tendon of the palmaris 
longus is blended with it. The base is broad and directed 
downwards. Near the metacarpophalangeal articula- 
tions it divides into lour slips for the four fingets. 
Transverse fibres stretch between these slips at their 
angles of separation. The digital vessels and nerves 
and the lumbrical muscles are setm in the intervals between 
these digital slips. Examine any tine of these four digital 
slips. Each slip will be seen to lie in front of the sheath 
of the flexor tendons proceeding to the finger and to split 
into two diverging strips, forming an arch jbeneath which 
the flexor tendons proceed downwards to their insertion. 
The arch is attached to the subjacent sheath of the flexor 
tendons and higher up to the trans\ers< metacarpal liga- 
ment connecting the heads of the metacarpal bones. 

Cut through the central part of the palmar aponeurosis 
near its attachment to the transverse carpal ligament 
and throw it towards the fingers. Note that from the 
deep surface of the lateral margins of the central portion 
of the aponeurosis tmx,^.e|ita pass backwards to meet a 
fascial layer covering the mtcrossei muscles. These 
two j»epta divide the palm into three fascial compart- 
menjts. The lateral one contains the muscles of the 
tficnar eminence and the medial one those of the hypo- 
thenar eminence. The central compartment contains 
the long flexor tendons, the lumbricales, the terminatitin 
of the median nerve and the superficial volar arch* 

Superficial Velar Arch (Superficial palmar arch) 
(Fig. 108).— The ulnar artery enters the palm by crossing 
the medial end of the- transverse carpal ligament. It * 
continii^s downwards for a short distance, arches lateral- 
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wards across the palm and completes the superficial 
volar arch J>y anastomosing with the superfli^ial^yolar 
H^tcry or witty the arteria volaris radialis indicis or with 
the arteria pfinceps pollicis. The convexity of the arch 
is directed downwards towards the fingers. The super* 
tidal volar arch is in rdation anteriorly with the palmari& 
brevis and the central portion of the palmar aponeurosis* 
While posteriorly with the transverse carpal ligament r 
the flexor digiti quint i brevis, the opponens digit! quinti, 
the superficial flexor tendons, and the digital branches Of 
the median and ulnar nerves. 

The Branches of thf Ulnar Artery, at this stage, are 
the deep volar branch, the proper digital branch, and 
three common digital branches. 

The deep t'olar branch passes backwards between the 
abductor digiti quinti and the Hexor digiti quinti brevis 
and completes the deep volar arch by joining the terminal 
part of the radial artery. The proper volar digital branch 
arises from the ulnar end of the sui>erfioial volar arch. 
It supplies the medial side of the little finger. The 
common volar digital branches are three in number. They 
arise from the convexity of the superficial volar arch. 
They lie in the Intervals between the flexor tendons over 
the digital nerves and are joined by the corresponding 
volar metacarpal branches of the deep volar arch. Each 
of these bifurcates opposite the interspace between two 
contiguous fingers into proper digital branches. These 
proper digital branches pass along the contiguous sides 
Of the fingers beneath the digital nerves. The two 
proper digital arteries which run along the sides of a 
finger anastomose with each other forming an arch near the 
termination of the last phalanx* From this arch minute 
twigs are supplied to the subcutaneous tissue of the finger* 
tip and the nail bed. They also communicate by dorsal 
branches .with the dorsal digital arteries. > 
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ffjw Nary ^-Thc ulnar nerve enters the palm, fejr* 
crossing the transverse carpal ligament elosfc to the plsl* 
form bone. Here it lies on the medial side pf and a little 
behind the ulnar artery. Immediately below* the pisiform 
bon#* it divides into a superficial and a deep branch. The 
^superficial branch supplies the palmaris brevis and the 
skin on the medial side of the paffn and ends in two 
branches, a proper Volar digital nerve and a common 
volar digital nerve. The former supplies the medial side 
of the lit|le finger ; the latter sends a filament to the median 
nerve ^ and divides into two propel* volar digital nerves 
which supply the eontiguous sides of the little and ring 
fingers. At the terminal plmlanx the digital nerve divides 
into two branches, of Which one supplies the pulp and 
the other ramifies beneath the nail. The deep branch 
accompanies the deep branch of the ulnar artery, and 
will be traced at a later stage of the dissection. 

The enters the palm by passing beneath 

the transverse carpal ligament. Here it becomes em 
larged and flattened and divides into two portions, a 
lateral and a medial. The lateral portion gives off (1) a 
muscular branch which supplies the abductor pollicis 
brevis,* opponent, pollicis, and the superficial head of the 
flexor pollicis brevis ; and (2) three proper volar digital 
branches, two of which are distributed to the sides 
of the thumb and the third to the radial side of the index 
finger after supplying a twig to the first lumbrical muscle. 
The medial portion gives off (1) two common volar 
digital branches, of which the lateral one supplies a twig 
to the second lumbrical muscle and divides at the cleft 
between the fingers into two proper volar digital branches 
which supply the contiguous sides of the index and middle 
fingers. The medial one sometimes supplies a twig to 
the third lumbrical muscle and divides opposite the cleft 
between the middle and ring fingers to supply th# 
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contiguous sides of those fingers. The proper volar digital 
nerves are distributed to the fingers in the same manner 
as those of the ulnar nerve. 

The Transverse Carpal Ligament (anterior annular 
ligament) is an exceedingly strong fibrous band which 
bridges over the concavity in front of the carpus forming 
a tunnel for the passage of the flexor tendons from the 
forearm into the palm. Laterally it is attached to the 
tubercle of the navicular bone and the ridge on the volar 
surface of the greater multangular bofie. Medially it 
is attached to the pisiform bone and to the tip of the 
hook of the hamate bone. Above it is continuous with 
the antibrachial fascia, and below the palmar aponeurosis 
is attached to it. At the sides it gives origin to most 
of the muscles of the thenar and hy.pothenar eminences. 
The tendon of the palmaris longus passes along its volar 
surface to he blended with the palmar aponeurosis. 
The ulnar artery and nerve and the palmar cutaneous 
branches of the ulnar and median nerves enter the palm 
by crossing it superficially. The tendou of the flexor 
carpi radialis pierces it at its lateral attachment f aiul 
passes through the groove on the volar surface of the 
greater multangular bone. The tunnel which it* forms 
with the front of the carpus is elliptical in shape with the 
broad diameter transverse and gives passage to the tendons 
of the flexor digitoruru sublimis, flexor digitoruin pro- 
fundus, and flexor pollicis iongus and the median nerve. 
The volar carpal ligament is another. band of fascia lying 
superficial to the transverse carpal ligament and having 
the same attachments as those of the latter. It binds the 
ulnar vessels and iWfve to the transverse carpal ligament, 

JSFow study tfie muscles constituting the ball of the 
thumb and that of the little finger. 

The abductor pollicis brevis (abductor pollicis) arises 
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(l)fVpm the transverse carpal ligament, (?) from 
tubercle of the navicular bone, and (3) from the ridge 
of the greater multangular bone. It is inserted into 
the radial side of the base of the first phalanx pf the' thumb? 
It is supplied by the median nerve. 

The oflpmmispqllicu lies under cover of the preceding 
muscle. It arises from the transverse carpal ligament 
and from the ridge on the volar surface of the greater 
multangular bone. It is inserted into the whole of the 
radial side of the metacarpal bone of the thumb. It 
gets its nerve-supply from the nydian nerve. 

The flexor pollicis brevis consists of two portions, a 
superficial and a deep. The superficial portion arises 
from the transverse carpal ligament and from the ridge 
on the greater multangular bone. It is inserted into the 
radial side of the base of the first phalanx of the thumb 
where a sesamoid bone is seen. The deep portion arises 
from the ulnar side of the base of the first metacarpal 
bone and is inserted into the medial side of the base of the 
first phalanx of the thumb. The superficial portion is 
supplied by the median nerve and the deep portion by 
the' deep branch of the ulnar nerve. 

The adductor pollicis consists of two portions, an 
oblique and a transverse. The oblique portion arises 
from the volar aspects of the lesser multangular and 
capitate bones and also from the volar aspects of the bases 
of the second and third metacarpal bones. The trans- 
verse portion arises from the lower two-thirds of the volar 
border of the third metacarpal bone. The two portions 
are inserted together at the medial side of the base of the 
first phalanx of the thumb blepdij^ with the insertion of 
the deep portion of the fiexor pollicis brevis. Both the por- 
tions are supplied by tbte deep branch of the ulnar nerve, 
Mu»ol- gf the Ball of , , 

The abductor digiti quinii (abductor minimi digits 
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arises (1) from the pisiform bone, (2) from the tendon 
of the flexor carpi ulnaris, and (8) from the transverse 
carpal ligament. It is inserted into the medial side of 
the base of the first phalanx of the little finger. It is 
supplied by* the deep branch of the ulnar nerve. 

The jlexor digiti quinti brevis (flexor brevis minimi 
diglti) arises from the hook of the hamate bone and from 
the adjacent part 1 of the transverse carpal ligament. It 
is inserted into the medial side of the base of the ftrait 
phalanx of the little finger blending with the insertion 
of the abductor digiti quinti. # It is supplied by the deep 
branch of the ulnar nerve. 

The opponens digiti quinti (opponens minimi digiti) 
lies concealed under the two preceding muscles and is 
exposed on separating them. It arises from the hook 
of the hamate bone and from the adjacent transverse 
carpal ligament. It is inserted into the whole length 
of the medial border of the metacarpal bone of the little 
finger. It is supplied by the deep branch of the ulnar 
nerve* 

Mucous Sheaths of the flexor tendons on the front 
of the wrist and palm. —Two mucous sheaths envelope 1 
all the flexor tendons as they pass beneath the trans- 
verse carpal ligament ; of these one surrounds the tendons 
of the flexores digitorum sublimis and profundus and the 
other surrounds the tendon of the flexor polliois longus. 
They are prolonged upwards into the forearm for nearly 
an inch above the transverse carpal ligament. The * 
mucous sheath in\ esting the tendon of the flexor pollicis 
loughs follows the tendon as far as its Insertion into the 
last phalanx of the thumb. The other mucous sheath 
enveloping the tendons of the flexores digitorum termi- 
nates hear the middle of the metacarpal bones in blind 
diverticula. But the offshoot for the tendons of the 
little finger extends as far as its last phalanx. The 
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mucous sheaths enveloping the digital portions of the 
flexor tendon#of the index, middle and ring fingers extends 
upwards as far as the 
junction of the headland 
body of the corresponding 
metacarpal bones and hence 
do not communicate with 
the large mucous sheath 
beneath the . transverse 
carpal ligaments. 

Fibrous and Mucous • 

Shaaths of the flexor ten- 
dons of the digits. -Cut 
vertically through the 
transverse carpal hgament. 

Observe that two tendons, 
one from the flexor digi- 
torum sublimis and the 
other from the flexor chgi- 
torum profundus proceed 
downwards to each of the Fig. 114.— Diagram to 
four Angers and run along illustrate the arrangement 
the volar surfaces of their Q f the mucous sheaths 
phalanges, while the tendon around the flexor tendons 
of the flexor pollicis longus Q f the hand and Wrist 
runs latcralwards and (Cunningham). T. C. I* 
downwards along the volar Transverse carpal ligament* 
surface of the thumb. 

From the deep flexor tendons the lumbricales arise, 
in the digits the flexor t endons are contained in os$eo~ 
fibrous ^canals extending from the. metacarpophalan- 
geal articulations to the bases of the last phalanges. 
The front wall of the canal is formed by a strong fibrous 
membrane which archeXHj^ifiihe tendons and i® attached 
on either side to the laterdvyii^^,, of the phalanges 
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and the volar accessory ligaments of the Interphalangeal 
, joints ; while the hind wall is osseous being formed by the 

* 

Fig. 115, — Diagram to illus- 
trate the tendons attached to 
the index finger (Cunningham). 

* A..«Tendou ol extensor digitorum com- 
munis. 

B. Tendon of extensor indicia proprius. 

C. First dorsal Interosseous muscle. 

D. First lumbridal muscle. 

E Flexor digritorum profundus. 

F. Expansion of extensor tendon. 

G. Flexor digitorum sublimis. 

H. Flexor digitorum profundus. 

I. J. Vincula ten dinse. 

volar surfaces of the phalanges. Opposite the middle 
of the first and second phalanges the fibrous sheaths 
are strengthened by a band of transverse fibres called the 
digital vaginal ligament. But opposite the joints the 
sheaths are thin and arc formed by circular and cruciate 
fibres, called the annular and cruciate ligaments respectively. 
Slit^opeuone of the fibrous sheaths along the entire length 
of the digit and note that the mucous sheath lining the 
fibrous wall reflected over the enclosed tendons. Raise 
the flexor tendons from the bones and observe that they 
^re connected to the volar aspects of the phalanges by 
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folds of the mucous sheath, called the vincula tenctinw, 
which are of two kinds, short and long. The vincula 
brevia are two in number. They are triangular folds 
which extend from ^the flexor tendons to the subjacent 
phalanges just before their insertions. The vincula 
longa are thread-like bands which pass from the flexor 
tendons on a higher level and connect them to the sub- 
jacent phalanges. 

IuserftftflJLtfee flexor tendons -The 

mode of insertion of the tendons of the flexores digitorum 
sublimis and profundus i§ ne>xt to be examined. The 
tendon of the flexor digitorum sublimis becomes flattened 
in front of the first phalanx and then divides into two 
slips to allow the passage of the tendon of the flexor 
digitorum profu/ulus through it. The two slips of" the 
superficial tendon reunite to form a grooved surface for 
the passage onwards of the deep flexor tendon, bnt divides 
again to be inserted into the margins of the second phalanx. 
The tendon of the flexor digitorum profundus passes 
through the aperture in the tendon of the flexor digitorum 
sublimis in front of the first phalanx and is inserted into 
the base of the terminal phalanx. 

The tendon of the flexor pollieis longus, on reaching' 
the proximal phalanx of the thumb, enters an ossco- 
fibrous $anal similar to those of the fingers and is inserted 
into the base of the terminal phalanx. 

The Lpmbricales are four slender, rounded muscles 
which arise from the tendons of the flexor digitorum 
profundus in the palm. The first and, second Jumbrieales 
arise from the lateral margins of the tendons for the index 
and middle fingers respectively. The third arises from 
the adjacent margins of the tendons for the Ktiddle ami 
ring fingers and the fourth from the adjacent margins of 
those for the ring and little fingers. Each terminates in 
i\ slender tendon which passes dorsally along the lateral 
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aspect of the corresponding tnetacarpophalai||ftat art* 
culation to fee inserted into the expansion of the eXten&or 
tendon on 7 the dorsum of the first phalanx. The two 
lateral lumbrieales are supplied by the digital branches 
of the median nerve and the two medial ones by the deep 
branch of the ulnar nerve. 

AH the flexor tendons should now be divided and 
reflected downwards. Clean the deep volar arch and 
trace the deep branch of the ulnar nerve. 

Radial Artery in the Palm. — The radial artery enters 
the palm by passing throifgh the upper part of the first 
interosseous space. It appears in the palm between the 
transverse and oblique portions of the adductor pollicis. 
It then passes medialwards upon the interossei muscles 
and across the metacarpal bones below their bases. On 
reaching the base of the fifth metacarpal bone it joins 
the deep branch of the ulnar artery to "complete the deep 
volar arch. This arch lies under cover of the flexor 
tendons, the lumbrieales, and the flexor digiti quinti 
bretis. The deep branch of the ulnar nerve lies along 
the arch. The branches given off from the radial artery 
in the palm are : — (1) The arteria princcps pollicis which 
Is the first branch of the radial artery in the palm. It 
runs downwards and lateral wards beneath the oblique 
portion of the adductor pollicis, Reaching the base of 
the first phalanx of the thumb it divides into two branches 
Which correspond to the proper volar digital branches 
of the fingers. These two branches proceed one on either 
side of the thumb and are distributed like the proper 
volar digital arteries. (2) The arteria volaris indicts 
radialis , , It may hive a common origin with the preceding 
artery, It^passes downwards between the first dorsal 
Interosseous muscle and the transverse portion of the 
adductor pollicis and is distributed to the radial side of 
ttevyulat Aspect of the index finger like the proper volar 
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digital arteries. At the lower border of the addwsfeor 
pollicis it sends a communicating branch tO the 4btW-\ 
ficial volar arch. (8) The deep volar mch (d(N^ 
arch). It is completed as already stated by 
mosis of the terminal portion of the radial artery with the 
deep branch of the ulnar artery* This arch lies on a 
higher level than the superficial volar arch. The branches 
given off from the arch are (a) volar metacarpal arteries* 
These are three in number and arise from the convexity 
of the arch. They lie on the interosseous muscles as 
they proceed downwards .along the second, third, and 
fourth interosseous spaces and anastomose with the cois 
responding common volar digital branches of 4 the super- 
ficial volar arch before their bifurcation. ( b ) Perforating 
branches . These are also three in number and pass back- 
wards from the arch through the upper parts of the second* 
third, and fourth interosseous spares to anastomose with 
the dorsal metacarpal arteries, (c) Recurrent branches 
which are minute twigs proceeding upwards from the 
concavity of the arch in front of the carpus to anastomose 
with the volar carpal branches of the ulnar and radial 
arteries and form a network called the volar carpal net - 
work. 

The deep branch of the ulnar nerve supplies, branehea 
to the short muscles of the little finger soon after its 
origin. It accompanies the deep branch of the ulnar 
artery and passes between the abductor digiti quinti and 
the flexor digiti quinti brevis. It then proceeds lateral- 
wards beneath the flexor tendons and along the line of the 
deep volar arch. Reaching the lateral side of the palm 
it divides into terminal filaments which supply the first 
dorsal interosseous muscle, the adductor pollicis, and 
the deep portion of the flexor pollicis brevis. During 
its course across the palm it supplies brunches to all 
the other interossci and the two medial lumbrhales. 
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The dissector should now examine the transverse 
metacarpal ligament as it requires to be divided to 
display the interossei fully. 

The ttansverse metacarpal ligament fs a strong band 
of fibres placed transversely across the volar aspects of 
the heads of the medial four metacarpal bones. It is* 
attached to the accessory volar ligaments of the meta- 
carpo-phalangeal joints. 

Divide the transverse portion of the adductor pollicis 
at its origin and reflect it towards the insertion. Divide 
the transverse metacarpal ligament in the spaces between 
the fingers. 

The Interossei Muscles fill up the intervals between 
the metacarpal bones. They are divided into two groups, 
a dorsal and a volar. 

The Dorsal Interossei are four in number and are 
better seen from the dorsal aspect of the hand. Each 
muscle arises by two heads from the opposed surfaces 
of two contiguous metacarpal bones and the fibres end 
in a slender tendon. The first dorsal interosseous muscle 
(abductor indicis) (Fig. 115) is inserted into the radial 
side of the base of the first phalanx of the index finger 
and into the expansion of the extensor tendon lying 
on its dorsum. The second and third dorsal interossei 
are inserted into the radial and ulnar sides respectively 
of the base of the first phalanx of the middle finger and 
into the expansion of the extensor tendon. The fourth 
dorsal interosseous is inserted into the ulnar side of the 
base of the first phalanx of the ring finger and into the 
expansion of the extensor tendon on its dorsum. 

Th$ Volar Interossei (palmar interossei), three in 
number* are smaller than the - dorsal interossei and are 
seen only from the volar aspect of the hand. Each muscle 
arises from a single metacarpal bone. Thus the first 
arl#£$ from* the ulnar side of the second metacarpal bene 
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and is inserted into the same side of the base of the first 
phalanx of the index finger and into the expansion of the 
extensor tendon. The second and third take their origin 
from the radial sides of the fourth and fifth metacarpal 
bones respectively. They are inserted into the same 
sides of the base of the first phalanges of the ring and little 
fingers respectively and into the expansions of the extensor 
tendons lying on their dorsal surfaces. All the interosse- 
ous muscles are supplied by the deep branch of the ulnar 
nerve. 

The course of the tendon of the flexor carpi radialis 
along the groove on the volar surface of the greater mul- 
tangular bone and its insertion into the volar aspects of 
the bases of the second and third metacarpal bones 
should now be verified. 

Cubital Articulation or Elbow Joint. — The elbow- 
joint includes three articulations, viz., (1) the humero- 
ulnar, (2) the humero-radial, and (81 the proximal radio- 
ulnar. The bony surfaces entering into the formation 
of the humero-ulnar articulation are the trochlea of the 
humerus and the semilunar notch of the ulna; those 
of the humero-radial articulation are the capitulum of 
the humerus and the fovea on the head of the radius ; 
and those of the proximal radio-ulnar articulation are the 
medial part of the circumference of the head of the radius 
and the radial notch of the ulna. Of these three, the 
humero-ulnar and humero-radial articulations will be 
considered together. They form a ginglymus or hinger 
joint. The ligaments are : — 

(1) Articular capsule . — Its anterior part is attached 
above to the front aspects of thffepicondyles of the hu- 
merus on either side and to the upper margins of the 
coronoid and radial fossae in the middle. Below it is 
attached to the anterior and medial margins of the coro- 
noid process ed to the annular ligament* The posterior 
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part of the capsule is very thin and loose and is attached 
above to the posterior surface of the humerus, above the 
olecranon fossa and behind the capitellum. Below it is 
attached to the anterior margin of the superior surface 
of the olecranon and to its lateral border. It is also 
attached to the annular ligament. 

(2) The ulnar collateral ligament (internal* lateral 
ligament) consists of three portions, an anterior, a poste- 
rior, and an intermediate. The anterior portion extends 
from the front of the medial epicondyle of the humerus 
to the medial margin of the coronoid process. The pos- 
terior portion is attached above to the lower and back 
part of the medial epicondyle of the humerus and below 
to the medial margin of the olecranon. The intermediate 
portion consists of transverse fibres passing from the medial 
margin of the olecranon to the medial margin of the coro- 
noid process. 

(8) The radial collateral ligament (external lateral 
ligament) is attached above to the lower aspect of the 
lateral epicondyle of the humerus and below to the annular 
ligament and to the lateral margin of the olecranon. 

. The synovial stratum lines the deep surface of the 
entire capsule and is prolonged into the proximal radio- 
ulnar articulation. Pads of fat are seen between the 
synovial stratum and the capsule ; one above the olecranon 
fossa ; the second above the coronoid fossa ; and the third 
over the radial fossa. 

The Proximal Radioulnar Articulation is a pivot- 
joint ; the head of the radius being the pivot and the ring 
is formed by the radial notch of the ulna and the annular 
ligameiit. The annular ligament forms four-fifths of the 
ring and the remaining fifth is formed by the radial notch 
of the ulna. It is a fibrous band which encircles the 
head of the radius and is attached to the anterior and pos- 
terior margins of the radial notch. To its upper border 
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are attached the articular capsule and the radial collateral 
ligament of the elbow-joint. Its lower border is loosely 
attached to the neck of the radius below. Its deep sur- 
face is lined by a continuation of the synovial stratum of 
the elbow-joint. Its superficial surface gives origin to 
the supinator muscle. 

The Distal Radio-ulnar Articulation is a pivot- joint. 
The bony parts entering into the formation of the joint 
are the head of the ulna and the ulnar notch of the radius. 
The parts are held together by : (1) The articular capsule 
which is loose ; it is attached around the head of the ulna 
and to the volar and dorsal margins of the ulnar notch 
of the radius. It is also attached to the volar and dorsal 
margins of the articular disc. A pouch of the capsule 
lined by synovial stratum is prolonged upwards between 
the two bones and is “called the rccessus sacciformis . 
(2) The articular disc (interartieular fibro-eartilage) is 
triangular in shape and is placed beneath the head of the 
ulna. Its apex is attached to a depression at the root 
of the styloid process of the ulna and its base is attached 
to the prominent margin at the lower end of the radius 
which lies between the ulnar notch of the radius and 
its carpal articular surface. It is thus interposed between 
the distal radioulnar joint and the radiocarpal joint. The 
synovial stratum of the joint is very loose. It extends 
between the head of the ulna and the articular disc and 
is prolonged upwards for some distance between the radius 
and ulna. 

There are two ligaments, viz., the interosseous mem- 
brane and the oblique cord which bind together the bodies 
of the radius and ulna. 

The antibrachial interosseous membrane extends from 
the interosseous crest of the radius to that of the ulna* 
Its fibres are mostly directed from the radius downwards 
and medialwards to the ulna. Above it extends up fc© 
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a point about one inch below the tuberosity of the radius 
and the interval between its upper margin and the oblique 
cord gives passage to the dorsal interosseous vessels. 
Below it is continuous with the articular capsule of the 
distal radioulnar joint. At about the junction of its 
upper three-fourths with the lower fourth it is pierced 
by the volar interosseous vessels. Its volar and dorsal 
surfaces give origin to some of the muscles of the forearm 
which have been already referred to. The volar interos- 
seous vessels and nerve run along its volar surface. 
The oblique cord (oblique ligament) is a fibrous band which 
extends obliquely from the tubercle at the base of the 
•ooronoid process downwards and lateralwards to the 
radius immediately below its tuberosity. 

The Radiocarpal Articulation or* Wrist Joint is a 
condyloid articulation ; the concave articular surface 
being formed by the inferior surface of the lower end of 
the radius and the inferior surface 1 of the articular disc, 
while the ovoid convex articular surface is formed by the 
superior surfaces of the navicular, lunate, and triquetral 
bones. The liganujuts belonging to tins articulation arc : 

(1) The articular capsule is attached * above to the 
volar and dorsal margins of the articular surface of the 
radius and of the articular disc. Below it is attached 
io the volar and dorsal aspects of the first three bone* 
of the carpus. 

(2) The volar radiocarpal ligament is attached above to 
the anterior margin of the lower end of the radius and its 
•styloid process. It is also attached to the anterior aspect 
of the head of the ulna. Below it is attached to the volar 
surfaces of the .navicular, lunate, and triquetral bones : 
some fibres- arc prolonged to the capitate bone. 

(#) The dorsal radiocarpal ligament, extends from the 
posterior border of the lower end of the radius to the dorsal 
surfaces of the navicular, lunate, and triquetral bones. 
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(4) The ulnar collateral ligament (internal lateral liga- 
ment) passes from the tip of the styloid process of the 
ulna to the triquetral and pisiform bones. 

(5) The radial collateral ligament (external lateral liga- 
ment) stretches from the tip of the styloid process of the 
radius to the lateral side of the navicular bone. 

Open the radiocarpal joint and examine the articular 
surfaces. The synovial stratum lines the articular capsule 
and the articular surfaces. Rarely it is continuous with 
the synovial stratum of the distal radio-ulnar articulation. 

Intercarpal Articulations* These include (I) arti- 
culations between the contiguous bones of the proximal 
row of the carpus ; (II) the midcarpai articulation be- 
tween the proximal and distal rows of the carpus ; and 
(III) those between the contiguous bones of the distal 
row of the carpus. 

(I). Articulations between the hones of the proximal 
row.- The bones of the proximal row are held together 
by volar ligaments which connect the volar surface of 
the lunate with that of the navicular bone on the lateral 
side and of the triquetral bone medially. The dorsal 
ligaments connect the dorsal surfaces ot the same three 
bones in a similar manner. The interosseous ligaments 
are two in number and are interposed between the conti- 
guous bones. One connects the lunate and navicular 
bones and the other the lunate and triquetral bones. 
They (ill up the gaps between the proximal articular sur- 
faces of these bones. The ligaments connecting the 
pisiform bone are: — (1) The articular capsule which sur- 
rounds the articular surface of the pisiform bone and that 
on the volar surface of the triquetral bone. v , It is lined 
by a separate synovial stratum. (2) The gimbtomaU} 
ligament connects the pisiform with the hamate bone. 
(8) The piso metacarpal ligament connects the pisiform 
.bone with the base of the fifth metacarpal bone. 
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II. The midcarpal articulation is formed by the first 
three carpal bones of the proximal row above and all 



Fig. 116. — Vertical sec- 
tion of the wrist showing, 
the synovial strata. 

, A. Radius. 

B. Ulna. 

C. Ulnar collateral ligament. 

D. Radial collateral ligament. 

E. Triquetral bone. 

F. Lunate bone. 

G. Navicular bone. 

H. Hamate bone. 

I. Capitate bone. 

J. Lesser multangular bone. 

K. Greater multangular bone. 

L. Articular disc. 

M. Metacarpal bone of thumb. 

N. Metacarpal bone of little finger. 

I, II, III, IV.— Synovial strata. 


the bones of the distal row below. The ligaments belong- 
ing 'to this articulation are : — (1) The volar ligament 
which connects the volar surfaces of the bones entering 
into the formation of the joint. A band radiates from 
the volar surface of the head of the capitate bone to the 
neighbouring bones and is called the ligamentum carpi 
radiutum. (2) The dorsal ligaments connect the dorsal 
surfaces of the bones entering into the formation of the 
joint. (3) The radial collateral ligament (external lateral 
ligament) connects the navicular and greater multangular 
„ bones laterally. (4) The ulnar collateral ligament (internal 
lsiteral ligament) passes from the triquetral to the hamate- 
bone medially. 

* The midcarpal joint should now be opened <and the 
articular surfaces examined. 

III. Articulations between the bones of the distal row . — 
These articulations have three? volar, three dorsal and 
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three interosseous ligaments between the four bones of 
this row. 

The synovial stratum of the midearpal joint extends 
proximally as two pouches between the contiguous sides 
•of the navicular, lunate, and triquetral bones. Distally 
the stratum is prolonged between the four bones of the 
distal row as three pouches. Of these the prolongation 
between the greater and lesser multangular bones and 
that between the lesser multangular and hamate bones 
are usually continuous with the synovial stratum of the 
carpometacarpal joints. • 

Intermetacarpal Articulations. —The metacarpal bones 
of the four fingers arc connected with each other by Volar, 
dorsal and interosseous ligaments at their bases. The 
transverse metacarpal ligament also binds the heads of these 
bones and has been already examined (p. 606). 

Carpometacarpal Joints. — 

(A) Carpometacarpal articulation of the thumb 
The metacarpal bone of the thumb articulates by its 
base with the greater multangular bone. The articular 
surfaces are saddle-shaped. The joint is provided with 
an articular capsule lined by a separate synovial stratum. 

(H) - irticnlations between the carpus and the metacarpal 

bones of the four fingers . — The ligaments of these joints 
are : * (1) One volar ligament along the volar aspect of 
each of these metacarpal bones. (2) Two dorsal ligaments 
for each of these metacarpal bones except the fifth. 
(8) The interosseous ligament which extends from the 
contiguous inferior angles of the capitate and hamate 
bones to the medial side of the base of the third metacarpal 
bone. The synovial stratum is usually continuous proxi- 
mally with that of the midearpal joints 

Metacarpophalangeal Articulations. — These are four 
condyloid articulations between the head of the meta- 
carpal bone and the base of the phalanx of each digit. 



&14 


INFERIOR EXTREMITY 


The ligaments are : — (1) Accessory volar ligaments* 
(anterior ligaments) which arc strong bands placed along 
the volar aspects of Ithe articulations. They arc firmly 
attached to the bases of the phalanges and loosely to the 
heads of the metacarpal bones. They are continuous- 
on either side with the collateral ligaments. (2) The 
collateral ligaments (lateral ligaments) extend along 
the sides of the joints ; from the posterior tubercles and 
the adjacent depressions on the heads of the metacarpal 
bones to the sides of the bases of the proximal phalanges. 
They an* continuous in front with the accessory volar 
ligaments. 

Digital Articulations. — These are hinge-joints. Each 
joint is provided with an accessory volar and two 
collateral ligaments which arc arranged like those of the 
metacarpo-phalangeal articulations. 


THE INFERIOR EXTREMITY. 

THE GLUTEAL REGION. 

Devote two days to the dissection of this region* The 
subject must be placed with its face downward?? and blocks- 
are to be put beneath the chest and pelvis. 

Surface Anatomy. - Before commencing the dissection 
of this region the student should recognise the following 
bony Landmarks : — (1) the crest of the ilium, terminating 
anteriorly in (2) the anterior superior iliac spine, and 
posteriorly in (3) the posterior superior iliac spine; 
(4) the back of the sacrum and coccyx which can be felt 
along the middle line ; (5) the prominence caused by the 
ischial tuberosity ; and (6) the greater trochanter of the 
feifcur. Observe the prominence of tfie nates caused by 
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the glutaeus maximum and the transverse groove* called 
the gluteal sulcus , which corresponds approximately with 
the lower bprder of the glutaeus maHimus. 

Reflect the skin laterally by the following incisions : — 
(1 ) A curved incision from the tip of the coccyx along the 
fM>st.erior superior iliac spine and the crest of the ilium. 
This is to be done in conjunction with the dissector, of 
the superior extremity (p. 519). (2) From the tip of the 
coccyx downwards and lateral wards over the back of the 
thigh (Fig. 52). 

The following structures wwilPbe displayed during the 
dissection of this region : — 

\ Superficial. 

{Deep. 

( 1. 2. 3. .Glutad maximus, medius, and minimus. 
4. Piriformis* 5. 6. Gemelli superior and in- 
ferior. 7. Obturator internus. 8. Quadra* 
tus femoris. 9. Obturator externus. 10. 
Part of the adductor magnus. 11. 12. IS. 

, Origins of the hamstring muscles. 

( 1. 2. Superior and inferior gluteal vessels. 

3. ’Internal pudendal vessels. 4. Crucial 
anastomosis. 

(X Cutaneous. 2. Sciatic. 3. 4. Superior 
;;i and inferior gluteal. 5. Posterior femoral 
: cutaneous. 6. Pudendal. 

1 7. 8. Nerves to obturator internus and qua- 
V dratus femoris. 

The Superficial Fascia in the gluteal region is more 
fatty than in any other part of the body. 

The (Jutaneous Nerves are to be searched for rarrib 
lying in the superficial fascia. These are: - (l)*^Jie 
lateral cutaneous branch of the th oracic nerve . (p. 21). 

It crosses the iliac crest about two inches behind the ante- 
rior superior iliac spine and descends in the gluteal region 
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supplying the skin as low down as the greater trochanter. 
(2) The lateral cutaneous branch of the ilioh uxtMa^p e 



Fig. 117. — Cutaneous nerves of 
the inferior extremity — posterior 
view (from Buchanan). 

1. Lateral cutaneous branch of iliohypogas- 

tric nerve. 

2. Lateral cutaneous branch of 12th thoracic 

norve. 

3*. Lateral branches of the posterior divisions 
of 1st, 2nd, and 3rd lumbar nerves. 

4. Lateral branches of posterior divisions of 

1st, 2nd, and 3rd sacral nerves. 

0 . Coccygeal nerve.' 

6. Perforating cutaneous nerve. 

7. Gluteal branches of posterior femoral 

cutaneous nerve. 7 ^ 

5. Posterior branch of lateral femoral cuta- 

neous nerve. 

9, Posterior femoral eutan6ous nerve. 

10. Branches to back of thigh from thq 

above nerve. 

11. Lateral femoral cutaneous nerve 

12. Posterior femoral cutaneous norve. 

13. Posterior branch of medial femoral cuta- 

neous nerve. 

14. Lateral sural cutaneous nerve. 

15. Peroneal anastomotic nerve. 

1G. Medial Bural cutaneous nerve. 

17. Sural nerve. 

18. Branches of the saphenous nerve. 
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n ervjeui$. 21). It crosses the iliac crest behind the preced- 
ing and supplies the skin above the greater trochanter. 
(3) The lateral branches of the posterior divisions of the 
first, second * and third lumbar nerves (p. 264). These 
cross the back part of the iliac crest and pass downwards 
and forwards ; some twigs reach as far as the greater 
trochanter. (4) Three cutaneous twigs from the lateral 
branches of the posterior divisions of the upper three 
sacj^l iunvcs. The lateral branches of * the posterior 
divisions of the upper three sacral nerves form a looped 
arrangement over the dorsum •of the sacrum (p. 264). 
From these loops three twigs are given off which pierce 
the glutieus maximus near its origin from the saerotuber- 
ous ligament and supply the skin over the back part of 
the buttock. (•>) The perforating cutaneous branch of 
the second and third sacral nerves. It turns round the 
lower border of the glutieus maximus between the coccyx 
and ischial tuberosity. (6) The gluteal branches of the 
postcri (O' femoral cutaneous nerve. These are three or 
four twigs which turn round the lower border of the 
glutieus maximus lateral to the ischial tuberosity and 
ascend to supply the skin of the lower part of the gluteal 
region. (7) A lew twigs ft om the lateral femoral cutaneous 
nerve. These pass backwards to supply the skin of the 
front part of the gluteal region. 

Kcmow the superficial fascia and clean the surface 
of the deep fast ia underneath. 

The Deep Fascia of the gluteal region is attached 
aboxc to the iliac crest and behind to the dorsum of the 
sacrum and coccyx. If traced downwards from the iliac 
crest it is seen h> cover the glutieus medius and at- the 
upper border of the glutieus maximus to split into two 
layers which enclose the latter muscle. At the lower 
border of the glutieus maximus the two layers reunite 
and become continuous with the deep fascia of the thigh. 
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Reject the deep fascia from the surface of the gluteus - 4 
maximus muscle. In cleaning the muscle carry the edge 
of the knife in the direction of the muscle fibres. 

The Gluteus Maximus arises (1) from the po ster ior 
gluteal line , and the narrow rough surface of bone, includ- 
ing the outer lip of the iliac crestlying behind it ; (2) from 
the posterior surface of the lower part of the side of the 
sacrum : (3) from the posterior surf a ce of the uppe r part 
of the side of the coccyx ; (4) from the aponeurosis of th e 
s^crospin a and (5) from the sacrotuberous ligament. 
The muscle is made up Of coarse fasciculi which pass 
downwards, lateral wards and forwards. All the fibres, 
of the upper half of tile muscle together with the super- 
ficial fibres of the lower half are inserted into the fascia 
lata of t hejfchigh. The deep fibres of the lower half of the 
muscle are inserted into the gluteal tuberosity of the 
fernuj\ The muscle is supplied by the inferior gluteal 
nerve which enters its deep surface. 

Reflect the gluteus maximus by dividing it at its 
origin. As the muscle is thrown downwards and lateral- 
wards the gluteal vessels and the branches of the inferior 
gluteal nerve will bo seen to enter the deep surface of 
the muscle ; some of these are to be divided and others 
pulled out of the muscle so as to facilitate its reflection 
towards the insertion. 

Mucous , bursw under cover of the glutwus maximus . — 
Three mucous bursa' are usuallv found under cover of this 
muscle ; Qjo^is situated between it and the g reater trochan - 
ter of t he fe muy ; the secon d separates it from the tubero- 
$jt y~ of the isehmrp ; the tjjird is placed between 
the tendon of v astus la teralis and the ajponeurotic inser- 
tion of the muscle into the gluteal tuberosity of the femur. 

The muscles exposed on reflecting the gluteus maximus 
should now be studied. 

Phfifo™! 8 * — Its origin from the pelvic cavity has been 
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described (p. 128). It cornea bat of the pelvis tlwemgh 
the greater sciatic foramen and passes downwards,. 



Fig. 118 .— Dissection of the gluteal region. 


A, Glutens maxim us (out). 

B. Gluteus medius (out). 

0. Gluteus minimus. 

D. Piriformis. 

E. Gemellus superior. 

F. Obturator interims^ 

G. Gemellus Inferior. 

H. Quadrates femoris. 

1. Adductor magnua. 

J. Insertion of gluteus medlus. ' 

K. Greater trochanter. 

L. Ischial tuberosity. 

H. Tendon common to biceps 
femoriB and semitendinosus. 


t Superficial part of superior gluteal 
artery. 

2. Lower branch of the deep pert OF 

superior gluteal artery. 

3. Superior gluteal nerve. 

4. Sciatic nerve. 

5. posterior femoral cutaneous nerve.. 
T. Arteria comitans nervi ischiadic!. 

S. Pudendal nerve, 

9. Interne! pudendal artery. 

10. Nerve to obturator interaus. 

11. Long perineal branch of posterior 

femoral cutaneous nerve- 


lateralwards and forwards to be inserted by a tendon. into 
a rough impression at the upper border of the greater 
trochanter, •' 
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The Gemellus Superior is a small muscle which arises 
froiii the outer surface of the spine of the ischium and 
is blended with the upper border of the tendon of the 
obturator interims with which it is inserted into the medial 
surface of the greater trochanter. \t is supplied by the 
nerve which supplies the obturator interims muscle. 

Obtujrator Interims. —Its origin from the pelvic cavity 
has been described (p. 128), Its tendon issues out of the 
lesser sciatic foramen, becomes blended with the gemellus 
superior above and the gemellus inferior below, and is in- 
serted into the medial aspect# of the greater trochanter 
in front of the insertion of the piriformis. This muscle 
is supplied by a special nerve from the ,sacral^lg^u«. 

The Gemellus Inferior arises from the upper part of 
the tube rosity of the ischium below the groove for the ten- 
don of the obturator interims. It is blended with the 
lower border of the tendon of the obturator internus with 
which it is inserted. It is supplied by a twig from the nerve 
which goes to supply the quadratus femoris under cover of 
these muscles. 


The Quadratus Femoris is a llat quadrilateral muscle 
which lies below the preceding. It .arises from the lateral 
margin of the tuberosity of the ischium and passes lateral- 
wards to be inserted into the upper part of the linen 
quad rat a of the femur. It is supplied by a special nerve 
from t he sacral plexus which enters its deep surface. 

The Gluteeus Medius arises (1) from the outer surij^’e 
between the anterior and posterior gluteal 
lines, and (2) ijom the deep fascia covering it. The 
liferes*: ,*?on verge to a tendon which is insertM into the 
oblique ridge on the lateral surface of the greater tro- 
chanter. Its tendon is separated from the greater tro- 
chani ter above the oblique ridge by a mucous bursa* It 
i$' supplied by the superior gluteal nerve. 
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maximus also covers the tendon of the 
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obturator exteruus, the upper part -of the adductor magfms, 
and the origins of the hamstring muscles. , These will 
be studied later on. 

The student should now dissect the vessels and nerves 
which emerge from the pelvis through the greater 
sciatic* foramen and lie below the level of the piriformis. 
Clean them properly and study them in succession. 

Infe rior Gluteal Artery ( sc pidgin 
from the hypogastric artery has been mentioned (p. 110). 
Issuing out of the pelvic cavity it passes with the sciatic 
nerve under cover .of the gluifeus maximus and is continued 
to the back of the thigh in company with the posterior 
femoral cutaneous nerve. It gives off the following 
branches: — (1) The muscular branches which supply the 
gluticus maximum (by "entering its deep surface) and the 
neighbouring muscles* (2) The coccygeal branches which 
pass medialwards, perforate the sacrotuberous ligament 
and supply the glut ecus maximus and the skin over the 
coccyx. (3) The arteria comitans nervi ischiadici a long 
slender artery. It Ties at first on the surface of the sciatic 
nerve and then pierces it to supply its substance. ( t) Th£ 
anastomotic* brunch descends to form the upper limb of 
the crucial anastomosis in which the medial and lateral 
femoral e i re i i u dl ex artcr ics, jtnd the superior perforating 
artery take part. (5) The cutaneous branches supply 
Fl?e*skin of the buttock and upper part of the back of 
the thigh. 

Internal Pudendal Artery. — Its origin inside the 
pelvic cavity has been described (p. 110). It issues out 
of the pelvis through the greater sciatic foramen, crosses 
the outer* surface of the dschial spine and re-enter| r ;j||io 
pelvis through the lesser sciatic foramen. It is aceohfr- 
panifd by vena* eomites. 

The S&tfktic Nerve (greater sciatic nerve) is the l gjggg^ 4 , 
ner ve in th e whole body, Its origin frafo- the 
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plexus Kajs been described (p* 126). It issues out of, the 
pelvic cavity below the piriformis and descends to the 
thigh along the interval between the tuberosity of the 
isehmm and the greater trochanter of the femur. In its 
course it crosses the gemelli, the obturator interims* and 
the quadratus femoris. It is flattened just after its exit 
and becomes rounded lower down. The arteria comitans 
nervi ischiadici lies on its surface. Usually it gives of I 
no branch in the gluteal region. 

Posterior Femoral Cutaneous Nerve (small sciatic 
nerve). Its origin from the sacral plexus has been 
described (p. 126). It issues out of the pelvis below the 
piriformis and accompanies the inferior gluteal nerve under 
cover of the gluheus maximus. It then emerges from 
under co\cr of the lower border of the muscle and runs 
downwards on the back of the* thigh being cov ered by the 
deep fascia only. Its further course will be subsequently 
traced. Its branches are all cutaneous. These arc : 
(1) The gluteal branches' which turn upwards round the 
lower border of the glutams maximus and have already 
been examined. (2) The perineal branches supply the 
skin of the upper and medial aspects of the" thigh and 
of the perineum. One of these branches is longer than 
the others and is called the long perineal branch . It passes 
raediahvards below the tuberosity of the ischium towards 
the perineum. Its course and distribution in the peri- 
neum have been described (p. 6). (8) The cutaneous 

branches for the thigh supply the medial and back parts 
of the thjgh. 

Pudendal Nerve. ~ Its origin from the pudendal plexus 
has been described (p. 127). It issues out of the pelvis 
below the piriformis and, crossing the outer surface of fhc 
ischial spine medial to the internal pudendal v^pels, 
re-enters the pelv is through the lesser sciatic foramen and 
distributed in the perineum, (p. 4)* 
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Inferior Gluteal Nerve.— Its origin from the sacral 
plexus has been described {p. 126). It breaks up into maxi^ 
branches which enter the deep surface of the glutaeus 
maximus to supply it. 

Nerve to the Obturator Intemus. — Its origin from the 
sacral plexus has been described. It crosses the ischial 
spine lateral to the internal pudendal vessels and supplies 
a twig to the gemellus superior. It re-enters the pelvis 
through the lesser sciatic foramen and enters the pelvie 
surface of the obturator intemus to supply it. 

Divide the obturator interims and gemelli and reflect 
them oil either side. Note the terminal branches of the 
medial femoral circumflex artery. The deep branch as- 
cends towards the trochanteric fossa and the superficial 
branch passes bct\veen the adductor magnus and quadrat us 
femoris to join the crucial anastomosis. 

Nerve to the Quadratus Femoris.- Its origin from the 
sacral plexus has been described. Kmerging from the 
greater sciatic foramen it passes downwards and, crossing 
the superior ramus of the ischium under cover of the 
sciatic nerve, the gemellus superior, the obturator intemus 
and the genfellus inferior, terminates by entering the deep 
surface of the quadratus femoris*. It gives a twig to the 
gemellus inferior which enters the deep surface of the 
muscle, and an articular twig to the hip-joint 

which enters the back part of the articular 

capsule. 

Obturator Externus. The tendon of this muscle can 
be seen by separating the contiguous margins ^ of the 
gemellus inferior and the quadratus femoris when the 
former muscle is in tact. It is inserted into the tr ochaic 
teric fossa of t he lemur. The origin of the muscle will 
be studied later on. * 

Now study the structures which lie above the level of 
the piriformis. These are : — the superior gluteal vessels, 

* i „rv‘ 
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the superior gluteal nerve, the gluteus medius (already 
described) and the gluteus minimus. 

Divide the gluteus medius near its insertion and reflect 
it upwards. 

Superior Gluteal Artery. —Its origin from the hypo- 
gastric artery has been described (p. 122). It issues out 
of tlu^pelvis through the greater sciatic foramen above 
the piriformis and divides into a superficial and a deep 
branch. The superficial branch divides into several 
branches which enter the deep surface of the gluteus 
maximus. These* have been examined while the glu- 
teus maxim us was reflected. The deep branch divides into 
a superior and an inferior division. The superior division 
courses forwards towards the anterior superior iliac spine 
by crossing the upper limit of the gluteus minimus. It 
anastomoses with the deep circumflex iliac artery and with 
the ascending branch of the lateral femoral circumflex 
artery. The inferior division crosses the surface of the 
gluteus mmTmus obliquely in its course to the greater 
trochanter and supplies the gluteus medius and minimus ; 
some i wigs pieree the latter muscle to supply the hip- 
joint. The vena* comitantes open into the hypogastric 
vein. 

Superior Gluteal Nerve. — Its origin from the sacral 
plexus has been described (p. 126). It issues out of the 
pelvis above the piriformis accompanied by the superior 
gluteal vessels. It divides into a superior and an inferior 
branch. The superior branch accompanies the superior 
division of the dee]) branch of the superior gluteal artery 
and supplies the gluteus minimus. The inferior branch 
accompanies the inferior division of the deep branch of 
the superior gluteal arterf and supplies the gluteus 
^medius and minimus and ends in the tensor fasciae late. 

j)$Q0t of the struct ures covered by the gluteus maximus 
have been examined and the student is now in a position 1 
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to enumerate them. These are Muscles^ 1. Giur" 

tacus medius. 2. 'Piriformis. $, 4, 5. Obturator 
intcrnus and two gemelli. 6. Quadratus femoris. 

7. Tendon of obturator extcrnus. 8. Upper part of 
adductor magnus. 9, 10, 11. Origin of three ham- ** 
s pring muscles from ischial tuberosity. (II) Vessels . — - 

1, 2. Superior and inferior gluteal vessels. 3. Inter- 
nal pudendal vessels. 4. C rucial anastomosis. (Ill) 
Nerves. 1, 2. Superior and inferior gluteal nerves. 

8. Sciatic nerve. 4. Posterior femoral cutaneous nerVe. 
5. Pudendal nerve. 6. Nerve* to obturator interims- 
7. Nerve to quadratus femoris. (IV) Bones . — 1. Ilium. 

2. Sacrum and coeeyx. 8. Tuberosity of Rchium. 

4. Greater trochanter of the femur. (V) Ligament . — 
Saerotuberous ligament. (VI) Bursae . — Three mucous 
bursa?. 

Reflect the gluGeus minimus by cutting close to its 
origin and throw it downwards. Note that it is firmly 
adherent to the capsule of the hip-joint. On reflecting 
the muscle 1 the reflected tendon of the rectus femoris, 
attached to the dorsum ilii above the max gin of the 
acetabulum/ is seen. A mucous bursa interposed between 
the tendon of the glutseus minimus and the greater tro- 
chanter is also exposed. 

THE POPLITEAL FOSSA. 

The dissection of the popliteal fossa should be finished 
in one day. Put a block under the knee during the dis- 
section of this space. 

Surface Anatomy. — Note the prominences of the 
medial and lateral condyles of the femur. Feel the adduc- 
tor tubercle at the junction of the medial condyle with 
its epicondylar ridge. The medial and lateral condyle# 
of the tibia and the head of the fibula can be palpated. 

*0 
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On the lateral side the tendon of the biceps femoris and oa 
the medial side the tendons of t^e semitendinosus and 
semimembranosus can be felt above the knee. Below 
the knee the prominence caused by the two heads of the 
gastrocnemius is to be noted. 
f Reflect the skin by the following incisions (Fig. 555) ^ 

(1) a vertical incision about eight inches in length along 
the middle line of the back of the limb, half of it lying 
above and half hglow the bend of* the knee ; (2) two trans- 
verse incisions passing from the medial to the lateral side 
of the limb, one at the upper and the other at the lower 
end of the vertical incision. . 

The following structures will be displayed in this 
dissection : — 

\ 1 . Superlieial. 

1 2. Deep. 

p. Biceps femoris. 2. Semitendinosus* 

I 3. Semimembranosus. 4. Platitaris. 5. 
[ Gastrocnemius. 6. Popliteus, 

11. Popliteal artery and its branches. 2. 
( Popliteal vein and its tributaries 
p. Posterior femoral cutaneous nerve. 2. 

I Popliteal nerve and its branches. 3. Com- 
j nion peroneal nerve amt its branches. 4. 
( Geniculate branch al the obturator nerve. 
Lymph glands. 

Superficial Fascia. —It is a part of the superficial fascia 
of the thigh and leg. Search for the terminal part of the 
posterior femoral cutaneous ncr\ e and the small saphenous 
vein ; the lormer descends and the latter ascends along 
the middle line of the space. 

The terminal part of the posterior femoral cutaneous 
nerve pierces the popliteal fascia at about its middle. 
It descends along the middle line of the leg and terminates 
about midway between the knee md ankle. The small 
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mphenom vein ascends along the middle line of the badt 
of the leg and at thelower part of the popliteal fossa 
’ pierces the deep fascia. Its t ermination in the poplitea l 
vein will be seen during the deep dissection of thc lossa* 

The Deep Fascia over the popliteal fossa is a part of 
the deep fascia of the thigh. Below it is continuous with 
the deep fascia of the leg. 

Reflect the deep fascia by the same incisions as those 
for the skin. 

Boundaries. — The popliteal fossa is lozenge-shaped 
.and is bounded above and laterally by the tendon of the 
bice ps femoy is ; above and medfally by the semimembra- 
nosus and semitendinosus ; below and medially* by the 
medial hP^d of the gastrocnemius ; below and laterally 
by the' lateral head of the gastrocnemius and the*plantaris. 
The floor is formed from above downwards by the ^popliteal 
surface otJfche femur, the oblique popliteal ligament of the 
knee-joint, and the fascia covering the popliteus muscle 
at the back part of the upper end of the tibia. 

The contents of the entire space should now be dissected 
by removing the fat and cleaning the structures care- 
fully, These are : — the popliteal artery with its branches, 
the popliteal vein with its tributaries, the tibial and 
common peroneal nerves with their branches given off 
in fhe popliteal fossa, the geniculate branch of the ob- 
turator nerve lying along the medial side of the popliteal 
artery, and a few lymph glands along the course of the 
Mood vessels. 

The Tibial Nerv e (internal popliteal nerve) is the 
larger of the two terminal branches of the sciatic nerve. 
It runs downwards along the middle line of the fossa and 
is the mbit superficially placed of all the important struc- 
tures contained in the space. Emerging from unde* 
cover of the biceps femoris it lies at first lateral tin tfe 
popliteal vessels in the upper third of the popliteal fptfssw 
: T ■ - ‘ r’t* 
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In the middle third of the fossa it lies behind the vessels 
and in the lower third, runs alone their medial side. The 



Fig. 119. — Dissection 
ol the popliteal fossa. 

A. Bleeps femorie 
33 Semltendinomis. 

C. Semimembranosus. 

D Gracilis. 

E. Sartorius. 

F. Medial head of gastror De- 

mins. 

G. Lateral head of gastro 

onemius 

H. Plantaris. 

I. Common peroneal ncive. 

2. Tibial nerve. 

Foplltcal vein. 

4. Popliteal artery. 

5 Medial tnperior genicular 

artery* 

G. Lateial superior genicular 
artery. 

7. Superior muscular branch. 

8. Sural branch. 

9. Peroneal anastomotic nerve 

10. Medial sural cutaneous 

nerve. 

1 1 . Small saphenous vein. 


portion of the nerve in the popliteal fossa extends up to 
the lower border of the popliteus muscle. 

^tranches (1) The medial f>ural cutaneous nave 
|[pleiVus communicans tibialis). It arises opposite the 
middle of the fossa and runs m the groove between the 
two heads of the gastrocnemius in company with the 
small saphenous vein. It unite* with the peroneal anas- 
tomotic branch at Ihe back ol the leg and forms the sural 
nervewhich will lTe traced later on. (2) Musc ular^bran - 
ekes. These supply both heads of the gastrocnemius, 
pte&t&ris, soleus and popli teus . The branch to tl>e 
popliteus descends along the fascia co\ering it$ super- 
su^ace atld turns round the lower border of the 
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muscle to gain its deep surface* (%) The arti cula r branches 
are three in number* One of these accompanies the 
middle genicular artery and enters the middle of the 
oblique popliteal ligament. The othlr two accompany 
the superior and inferior medial genicular arteries. 

The Common Peroneal Nerve (external popliteal nerve) 
is smaller than the tibial nerVe. It passes downwards 
along the medial margin of the biceps femoris, then lies 
between the tendon o $ that muscle and the lateral head 
of the gastrocnemius and finally winds round the neck 
of the fibula to divide into two terminal branches, the 
su perfi cial and deep peroneal nerves. Its branches are 
articular and cutaneous. Of the articular branches two 
accompany the superior and inferior lateral genicular 
branches of thc # popliteal artery. The third articular 
branch is given off n^ar the termination of the nerve and 
hence is not found in the popliteal fossa. The cutaneous 
branches are two in number. (i) The hxUral sural 
cutaneous nerve supplies the skin over the lateral part of 
the back of the calf. (2) The peroneal anastomotic 
nerve (nervus eommunieans fibularis) either arises separate- 
ly or in common with the preceding nerve. It crosses 
the lateral head of the gastrocnemius to join the medial 
sural cutaneous nerve and form the sural nerve which 
will be subsequently seen. 

The genicular branch of the obturator nerve will be seen 
as a fine filament upon the medial side of the popliteal 
artery. It comes from the posterior branch of the obtu- 
rator nerve and appears iu the popliteal fossa by piercing 
the lower fibres of the adductor magnus. It pierces the 
oblique 'popliteal ligament of the knee-joint at about its 
centre and supplies the articular capsule. 

Popliteal Lymph Glands* — These are six or seven in 
number* One lies superficially near the temiinatiqn 
the small saphenous vein in the popliteal vein* ; 
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lies deep between the popliteal artery and the oblique 
popliteal ligament. The remaining four or five glands 
lie along the sides of the popliteal vessels. 

Remove these lymph glands and study the branches 
of the popliteal artery. 

The Popliteal Artery is the continuation of the femoral 
artery. It begins at the aperture in the adductor magnus 
and ends below at the lower border of the popliteus by 
dividing into anteri or and pos terio r tibia 1 arteries. The 
course of the upper part of ;the artery is oblique where 
it lies against the popliteal surface of the femur. The 
course of the lower part of the artery is straight where it 
lies against the oblique popliteal ligament of the knee- 
joint and the fascia covering the popliteus. It is covered 
by the semimembranosus above and below by the gastro- 
cnemius and the plantaris. The popliteal vein is firmly 
connected with the artery by dense fibrous tissue and so 
these vessels cannot be easily separated and cleaned. The 
relation of the vein to the artery is the same as that of the 
tibial nerve, viz., in the upper third of the fossa it lies 
laterally ; opposite the middle third it crosses the artery 
superficially ; and in the lower third it lies medial to the 
artery. Lastly on either side of the artery are the struc- 
tures forming the side-walls of the popliteal fossa. 

The branches of the popliteal artery are : — ( I ) The 
musc ular branches which consist of a superior and an in- 
ferior group. The superior muscular branches are given 
off at the upper part |j|the fossa and supply the hamstring 
muscles. The inferior muscular or sural branches supply 
the gastr ocnemius, thc\soleus and the plantaris. (2) The 
cv ^32j e f us branches arise from the popliteal artery or from 
its sural Branches. They perforate the deep fascia to 
‘ supply the skin over the upper part of the back of the leg. 
;{8) The gmi^ular branches are five in number, two supe- 
inferior, and one middle. The medial superior 
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genicular artery (superior internal articular artery) arises 
from the popliteal artery above the level of the medial 
condyle of the femur and, passing transversely medial* 
wards, winds round the femur beneath the semimembra- 
nosus and adductor magnus just above the origin of the 
medial head of the gastrocnemius. It then ehters the 
substance of the vastus medialis where it will be traced* 
subsequently. The lateral superior genicular artery 
(superior external articular artery) arises at the same 
level with the preceding b^nch and passes transversely 
lateral wards to wind round the femur beneath the biceps 
femoris above the origin of the lateral head of the gas- 
trocnemius and the plantaris. It then enters the subs- 
tance of the vastus; intermedius where it will be subse- 
quently traced. Tlu*‘ middle genicular artery (azygos 
articular artery) arises from the popliteal artery opposite 
the bend of the knee-joint and pierces the oblique popli- 
teal ligament to supply the synovial stratum. The 
medial inferior genicular artery (inferior internal articular 
artery) passes mediahvards along the upper margin of the 
popliteus and gains the front aspect of the limb beneath 
the tibial collateral ligament. The lateral inferior geni- 
cular artery (inferior external articular artery) passes 
lateralwards beneath the tendon of the biceps femoris 
and the fibular collateral ligament above the head of 
the fibula. Its further course will l>e subsequently traced.. 

The Popliteal Vein begins at the lower border of the. 
|x>pliteus by the junction of the^rena 1 comites of the 
anterior and posterior tibial arteries. It leaves the popft- 
tcal fossa through the aperture in the adductor magnus 
where it becomes the femoral vein. Its relations id 
the popliteal artery have been already described. Be- 
sides the tributaries corresponding to the branches of the 
artery, it *also receives the small saphenous vein at the 
lower part of the fossa. f ‘ 
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THE BACK OF THE THIGH, 


The dissection of this region should be finished in one 
day* 

Make a vertical incision along the middle Jine of the 
back of the thigh through the skin that is left* Reflect 
the two flaps of skin on either side., 

The following structures require to be studied in this 
dissection : — 


F ascia 

Muscles 

Vessels 

Nerves 


( 1 . Superficial. 

1 2. Deep. • « 

fl. Biceps. 2. Scmitcudmosus. S. Sc&i- 
[ rnembranosus. 4 . Adductor magnus. 

( Perforating branches of the arteria pro- 
! funda J'emoris. 

Tf. Cutaneous. 2. Sciatic. 

The Superficial Fascia is fatty and the Cutaneous 
Nerves that are to be searched for are : (i) filaments from 
the posterior femoral cutaneous nave along the .middle 
line ; (2) twigs from the posterior division of the lateral 
femoral cutaneous nerve on the lateral side ; and i) 
filaments from the medial femoral cutaneous ji five and the 
anterior division of the obturator nerve on the medial side. 

Reflect the superficial fascia in the same way as the 4 
skin. 


The Deep Fascia is a part of the fascia lata of the 
thigh. It should he reflected in the same way as the 
superficial fascia. The hamstring muscles- the biceps 
femoris, the semimembranosus, and the seniitcndinosus 
— are now to be cleaned taking care of the posterior femora) 
cutaneous nerve which lies superficially. ^ 

The posterior femoral cutaneous nerve lies just under 
cover- of the deep fascia. It descends along the middle 
line, of '.the back of the thigh to the popliteal fossa where 
it ha$ hifcero already examined. 
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The Biceps Femoris arises by two heads , a long 
a short, T ^re ^ ^. ^g^Laaiia cs (1 ) from the lower and medial 
impression on the quadrilateral portion at the back part 
of the tuberosity of the ischium by a tendon which is com 1 - 
mon ’* to^it and the semitehdinosus ; and (2) from the 
adjacei^ sacrotuberous ligament. 

(1) from the lateral lip of the Im^^asp^SW^K^ the 
gluteal tuberosity and between the adductor magnus 
and vastus lateralis ; (2) from the lower and lateral pro- 
longation of 4 the linca aspera in its upper two-thirds : 
and (8) jr om the la teral • inte rmu scular se.ptnn,i. The 
muscle formed by ‘lie union of the two heads ends in a 
tendon which passes downwards and lateral ward s* forming 
the upper and lateral boundary of the popliteal fossa. 
This tendon is inserted into the l ateral surface 
head of th e fibula and is divided into two portions, an 
anterior and a posterior, by the fibular collateral liga- 
ment. The anterior portion sends a slip for insertion 
into the lateral condyle of the tibia. The posterior portion 
gives off an expansion which blends with the deep fascia 
of the leg. The muscle is supplied by the sciatic* nerve. 

The Semitendinosus arises, from t he lower and , medial 
impression on the tuberosity of the ischium by a tendon 
common to it and the biceps femoris. The muscle ends at 
about 1 he junction of the middle and lower thirds of the 
thigh in a long rounded tendon which passes downwards 
and medial wards forming the upper and medial boundjary 
o f th e popliteal fossa. It crosses the tibiqj collateral 
ligament and is inserted into the upper part of the medial 
surfgge of the body of the tibia below the insertion of flic 
gracilis ^and behind t Suit of the sartorius. At its inser- 
tion it also gives off an expansion to the deep fascia of 
leg. A mucous bursa is interposed between the tencRhi 
and the tibial collateral ligament of the knee-joint. This 
muscle is supplied by the s ciatiej yrve. v 
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The; Semimembranosus arises by a flat tendon from 
the upper and lateral impression on the quadrilateral 
portion at the back part of the tuberosity of the ischium* 
The muscle passes down wards and medialwards forming 
the medial boundary of the upper part of the popliteal 
fossa. It is inserted by a tendon (1) into the transverse 
groove at the back part o f the dpedial condyle of the * 
tibia ; (2) into the posterior surface of the lateral condyle 
of the femur by an expansion which passes upwards and 
lateralwards and forms the greater part of the oblique 
popliteal ligament ; and (3) into the oblique line at the 
upper part of the posterior surface of the tibia by a fibrous 
expansion which covers the popliteus muscle. The 
muscle derives its nerve supply from the sciatic nerve. 

Divide the hamstring muscles at their origin and throw 
them downwards as far as practicable without injuring 
the vessels and nerves entering them. The adductor 
magnus is now exposed from behind. It will be studied 
later on with the muscles on the medial side of the thigh. 

Sciatic Nerye. — In the back of the thigh this nerve 
is seen to lie between the adductor magnus m front and 
the long head of the biceps femoris behind. It divides 
usually at about the middle of the thigh into two terminal 
branches, the^tibi^l and the common perop&al. Before 
its division it gives off muscular branches to the semi- 
tendinosus, both heads of the biceps femoris, semimem- 
branosus, and adductor magnus. 

The Perforating Arteries are usually three in number 
and are derived from the art cri a prof uiida f emo ris . They 
appear at the back of the thigh by passing backwards 
through tendinous arches in the * adductor magnus close 
to the Jiiiea aspera. The first perforating artery perforates 
the upper part of the adductor magnus, supplies the 
hamstring muscles and sends an ascending branch which 
part in the cnicial anastomosis by anastomosing 
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with the inferior gluteal, and medial and lateral femoral* 
circumflex arteries. It sends a descending branch to 
anastomose with the second perforating a¥tery. The 
second perforating artery supplies the hamstring muscles* 
and anastomoses with the first perforating artery above 
and the third perforating artery below. It gives off the 
nutrient artery of the femur. The third perforating 
artery supplies the hamstring muscles and anastomoses 
with the second perforating artery above and the terminal 
branch of the arteria profunda femoris below. 

The terminal branch of the arteria profunda femoris 
pierces the adductor magnus a little above the Aperture 
in the muscle for the femoral artery. It anastomoses 
above with the third perforating artery and below with 
the muscular branched of the popliteal artery. It is 
sometimes described as the fourth perforating artery . 

The companion veins of the perforating arteries ter- 
minate in the vena profunda femoris. 

Crucial ^anastomosis — This arterial anastomosis is 
formed at the upper and back part of the thigh by the 
anastomotic branch of the inferior gluteal artery superior- 
ly ; the ascending branch of the first perforating artery 
interiorly ,* the transverse branch of the lateral femoral 
circumflex artery laterally ; and the terminal superficial 
branch of the medial femoral circumflex artery medially. 

THE FRONT OF THE THIGH. 

$ 

Devote four days to the dissection of this region. The 
subject -should be placed upon its back with blocks under 
the pelvis. 

Surface Anatomy, — The furrow which demarcates 
the front of the thigh from the abdomen corresponds 
to the position of the inguinal ligament which can fee felt 
as a teuse band stretching from the anterior superior 
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iliac spine'* to the pubic tubercle. The subcutaneous 
inguinal ring ties medial to the pubic tubercle and the 
femoral ring lies lateral to it. Lyntph glands can some- 
times be felt along the line of the inguinal ligament as also 
below its central part for a short distance vertically. In 
, front of the thigh and just below the inguinal ligament 
is a triangular depression with its base directed towards 
the abdomen. It corresponds to the femoral triangle. 
In front of the knee the patella can be felt, as also the 
condyles of the femur on either side. 

Incisions (Fig. 3). — (S ) An oblique incision from the 
symphysis pubis along the inguinal ligament to the ante- 
rior superior iliac spine ; (2) a transverse incision across 
the middle of the thigh ; (3) a vertical incision joining the 
medial end of the first incision to the medial end of the 
second along the medial border of the thigh ; (4) a trans- 
verse incision below the tuberosity of the tibia from the 
medial to the lateral aspect of the limb; (5) a vertical 
incision along the middle line of the thigh connecting the 
midpoints of the two transverse incisions. 

Reflect the flap of skin above the upper transverse 
incision lateralwards. Reflect the flaps of skin between 
. the two transverse incisions on either side. While 
reflecting the skin the student will notice two bvrsw : 

(1) a bursa placed between the patella and tlie skin ; 

(2) a bursa interposed between the lower part of the 
tuberosity. of the tibia and the skin. 

The following structures require to be studied in this 
.dissection 

(1. Superficial. 2. Deep or fascia lata. 

Fascia* ^ 3. Cribriform fascia. i. Femoral 

. [ sheath. 

fl. Sartorius. 2. Tbop&oas. Tensor 

Muscles fasciae lata*. 4. Quadriceps femoris. 

I 5. Articularis genus. 
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* , (1. Femoral artery and its , braBM^fes. 

Vessels j 2. Femoral vein and its tributaries. 

I 8. Great saphenous vein. 

.. (l. Cutaneous nerves. 2. Femoral nerve 

J\f*rvos , 

( and its branches* 

Lymph glands. 

The Superficial Fascia is fatty and immediately below 
the inguinal ligament two layers in it can be demonstrated. 
The superficial fatty layer is continuous with the similar 
layer (fascia of Caliper) in the anterior abdominal wall 
{ p. 19 ). The deep layer i$ membranous in character, 
is continuous with the fascia of Scarpa in the anterior 
abdominal wall and is blended just below the inguinal 
ligament with the deep fascia of the thigh. This* attach- 
ment can be demonstrated by pushing the handle of the 
knife downwards beneath it. 

Cutaneous Nerves.-^The lumboinguinal and ilioinguinal 
nerves are to be searched for close to the inguinal liga- 
ment. (I) The lumboinguinal nerve (crural branch of the 
genitoerural nerve) will be seen piercing the deep fascia 
about an inch below the middle of the inguinal ligament 
on the lateral side of the femoral artery. It supplies 
the skin over the femoral triangle and communicates 
with the intermediate femoral cutaneous nerve. (2) The 
ilioinguinal nerve will be seen at the medial end of the 
inguinal ligament. It emerges through the subcutaneous 
inguinal ring (p. 27) and supplies the skin at upper and 
medial side of the thigh near the scrotum or latniim majus. 
(3) The lateral femoral cutaneous nerve splits into two 
branches an anterior and a posterior. The anterior 
branch pierces the fascia lata about ftmr inches below the 
lateral and of the inguinal ligament and descends along 
the lateral aspect of the front of the thigh as low as tl$e 
patella where it joins the patellar plexus. It supplies 
the skin on the lateral aspect of the thighu The posterior 
branch pierces the fascia lata about two inches below the 



m * INFERIOR EXTREMITY 



1. Lateral femoral cutaneous nerve. 

2. LumbOingulnal nerve. 

3 Ilioinguinal nerve. 

4. Fossa ovalis, 

5* Intermediate femoral cutaneous nerve. 

6. threat saphenous vein. 

7. Medial femoral cutaneous nerve. 

8. Anterior branch Of medial femoral 

cutaneous nerve. 

9. Patellar plexus of nerves. 

10. Infrapatellar nerve. 

11. Saphenous nerve. 

12. Great saphenous vein. 

13. Posterior branch of 'medial femoral 

cutaneous nerve. 

} 4. Superficial perineal nerve. 

15. Medial calcaneal nerve. 

10. Saphenous nerve (terminal part). 


• fig. 120.— Cutaneous nerves of the inferior extremity 
— anterior view (fipom Buchanan). 



F&ONT OF THIGH 




anterior superior iliac spine. It supplies the skin of 
lower part of the gluteal region and tMIfateral aspie<& 
of the upper part of the thigh. (4) The irdermedia&e 
femoral cutaneous nerve (middle cutaneous nerve) is a 
branch of the femoral nerve. It becomes cutaneous 
by piercing the deep fascia in the middle line about four 
inches below the inguinal ligament. It soon divides into 
a medial and a lateral branch ; both of which descend 
in front of the thigh as low as the patella and join the* 
patellar plexus. Sometimes the nerve divides beneath 
the deep fascia into two branches which pierce the deep 
fascia separately. (5) The medial femoral cutaneous nerve 
(internal cutaneous nerve) is also derived from the femoral 
nerve. It divides into two branches, an anterior and 
a posterior. The anterior branch pierces the deep fascia 
at the medial side of the lower third of the thigh and ends 
by joining the patellar plexus. The posterior branch 
pierces the deep fascia over the medial condyle of the 
femur and is distributed to the integument on the medial 
side of the upper part of the leg. Some cutaneous fila- 
ments will be seen piercing the deep fascia along the course 
of the great saphenous vein in the upper part of the thigh. 
These are derived from the undivided trunk of the medial 
femoral cutaneous nerve. (6) The saphenous nerve 
(long or internal saphenous nerve) is a branch of the 
femoral nerve. It becomes cutaneous by perforating 
the deep fascia on the medial side of the knee. Before 
it becomes cutaneous it giveT off the infrapatellar branch 
which pierces the deep fascia on the medial side of the 
knee and supplies the skin in front of the patella. The 
infrapatellar nerve communicates above with the* cutaneous 
branches of the femoral nerve, and laterally with the 


branches of the lateral femoral cutaneous nerve forming 
the patellar plexus. ' 

v The patellar plexus is formed by the communication 
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with each other of the following nerves in' front of And- 
around the patella: — (1) the tWo branches of the iriter- 
mediate femoral cutaneous nerve in front of the knee 
along the middle line t (2) the anterior • branch of the 
lateral femoral cutaneous nerve along the lateral ^ side ; 
(8) the anterior branch of the medial femoral cutaneous 
nerve along the medial side; and (4) the infrapatellar 
branch of the saphenous nerve from below. 

Superficial Vessels.— These are three in number and 
arise from the femoral artery below the inguinal ligament. 

(1) The superficial circumflex iliac artery pierces the deep 
fascia lateralto the fossa oval is and passes upwards and 
laterahvards towards the anterior superior iliac spine. 

(2) The superficial epigastric artery passes through the 

fascia cribrosa, crosses the inguinal ligament and proceeds 
upwards to the anterior abdominal wall (p. 21), (3) The 

superficial external pudendal artery pierces the fascia 
cribrosa and passes upwards and mcdialwards towards 
the subcutaneous inguinal ring (p. 21). The companion 
veins of these arteries open into the great saphenous vein 
and not into the femoral vein direct. 

The Great Saphenous Vein (internal saphenous vein) 
lies superficially in its course along the thigh. In the 
present dissection it appears behind - the medial condyle 
of the tibia and ascends behind the medial condyle of the 
femur and then along the anteromedial aspect of the 
thigh. Reaching the fossa ovalis it pierces the fascia 
cribrosa and terminates in the femoral vein. In the 
thigh it receives many tributaries from the anterior, 
medial and posterior aspects of the thigh. Sometimes 
som^' tributaries from the posteromedial aspect of the * 
thigli: join to form an accessory saphenous vein before 
opening into the great saphenous vein. Before it passes 
through the fossa ovalis it receives the superficial circiira- 
fl^x iliac, epigastric, and external pudendal veins. 
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The Superficial Lymph (Muds aT« divisible; into 4#*> 
groups. (1) The superficial inguinal lypmh glands lie 
immediately below the inguinal ligament and revive 
lymph vessels from the penis, scrotum, perineum, but- 
tock, and the lower part of the anterior, abdominal will* 
(2) The superficial suhinguinal lymph glands lie on either 
side of the terminal part of the great saphenous vein* 
They receive the superficial lymph vessels of the inferior* 
extremity. 

Remove the superficial lymph glands and the supers 
fictal fascia. Clean the surface pf the fascia^lata or deep 
fascia of the thigh. An oval opening in the fascia lata 
will be seen below the inguinal ligament. This is the 
fossa ovalis which is closed by a thin layer of fascia 
called the fascia cribrosa. Take care that this layer of 
fascia is not injured. 

The Fascia Lata of deep fascia of the thigh forms a 
covering for the whole of the thigh. Above and in front 
it is attached to the inguinal ligament and the medial 
part of the superior ramus of the os pubis. Above and 
behind it is continuous with the deep fascia of the gluteal 
region, the- attachment of which has been described 
(p. 617). Above and medially it is attached to the inferior 
rami of the os pubis and ischium and to the ischial tubero- 
sity. Below it is attached to all the bony prominences 
around the knee-joint, viz., the condyles of the femur 
and tibia and the head of the fibula. The thickness of 
the fascia lata varies in different parts. Thus, at the 
lateral aspect of the thigh it is very thick and strong due 
to its receiving the insertion of the glutseus maxijnus and 
the tensor fasciae latae. The latter muacle is enclosed 
between 4he two layers of the fascia lata in the tipper 
third of the thigh below the anterior pajrt of the iliac 
crest and this may be verified by removing the super- 
ficial' layer covering the muscle* Note that a thickened 
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band of the fascia lata is fdrmed which extends from, the 
anterior part of the iliac crest, to the lateral condyle, 
of the tibia and the head of the fibula and is called the. 
iliotibial tract (iliotibial band). Below, the fascia lata 
is strengthened in front of the knee by expansions from 
the tendon of the quadriceps femoris. , Behind the knee, 
it is continuous with the deep fascia covering the popliteal 
fossa. Here it receives ail expansion from the tendon 
of the biceps femoris. The medial portion of the fascia 
lata which covers the adductor muscles, is very thin. 
At the upper and front ofthe thigh the fascia lata cons’sts 
of two portions, a lateral or superficial (iliac portion) and 
a medial or deep (pubic portion). This division into two 
portions extends for a limited extent only — up to the 
lower margin of the fossa ovalis. The superficial portion 
is attached above to the ipguinal ligament and passes in 
front .of the femoral vessels. The deep portion passes 
behind the femoral vessels ,and covers the pectineus 
muscSe. ; It is attached to. the pecten pubis, and is 
continuous with thfc iliopectiheal fascia. „ 

From the deep surface of the fascia lata two strong 
intermuscular septa are given off which are . attached to 
the linea aspera of the. femur. These two septa, the 
medial and the lateral, will be examined at a later stage 
of the dissection.- 


DISSECTION OF THE REGION AFFECTED 
IN FEMORAL HERNIA. 

) The Fossa Ovalis (saphenous opening) is an oval aper- 
ture in tbe’Tascia’lata at the upper and medial part of 
the thigh. It is about an inch and a half long, and half 
an Intih in breadth.. It is closed by a thin fascia,' called 
tb& fiasda cribrosa, which is so named on account of its 
giving passage to the blood vessels and 



nmroN affscven in femoral eernia «4tf 

(lymphatics. It is bounded laterally by the sharp wriKal 
margin of the superficial portion of the fascia lata, ca ll e d 



Fig. 121. — Dissection of the region concerned in 
femoral hernia. (After Gray). 


1. Skin reflected. 

2. Inguinal ltg&ment, 

3. Superficial portion of fascia 

lata. 

4. Deep portion of fascia lata. 

5. Fossa ovalis. 

6. Fascia cribrosa. 


7. Great saphenous vein* 

8. Fascia lata (out). 

9. Anterior layer Of femoral sheath, 
10* Femora! artery* 

It* Femoral vein. 

19. Femoral oanal. 
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the falciform margin which presents two cornua, a supe- 
rior ahd aiiMferior. The superior cornu passes upwards 
and media^tet^ to be attached to the inguinal ligament. 
The inferwr cornu becomes continuous below the opening 
with the deep portion of the fascia latai 

Make a vertical incision about two inches in length 
through the superficial portion of the fascia lata beginning 
from the inguinal ligament about an inch lateral to its 
midpoint and terminating about half an inch below the 
lower end df the fossa ovalis. Detach the fascia lata 
from the inguinal ligament njedial to the vertical incision* 
leaving the attachment of the superior cornu of the 
falciform margin in tact. Reflect the triangular piece 
of the fascia lata medial wards. The anterior wall of the 
/femoral sheath is exposed and should be properly cleaned. 
J The Femoral She ath (crural sheath) is a funnel-shaped 
sheath containing the femoral vessels. Its base is directed 
upwards towards the abdomen and its apex is directed 
downwards. It extends from the inguinal ligament above 
to the lower end of the fossa ovalis below. The anterior 
' 4 wall of the sheath is formed by a prolongation of the 
fascia transversal is f rom the anterior abdominal wall. 
Its posterior wall is formed by a prolongation of the fascia 
iliaea from the posterior abdominal wall and is blended 
with the deep portion of the fascia lata (iliopectineal 
fascia). Its lateral wall is straight and is pierced by the 
lumboinguinal nerve. Its medial wall is oblique and is 
pierced by the great saphenous vein and lymphatic 
vessels. The walls of the sheath are blended with the 
coats of the femoral vessels at the lower end of the fossa 
ovalis. The canal inside the sheath is subdivided into 
three, compartments by two anteroposterior septa stretch- 
ing between its anterior and posterior walls. 

up the three compartments by making three 
vertical incisions in the anterior wall of thfc sheath. Note 
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that the literal compartment contains the femoraVartery ; 
the intermediate is occupied by the femoral vein ; and 
the medial, called the femoral canal, contains a lymph 
gland and some lymphatic vessels. 

The Femoral Canal (crural canal ) is about half an inch, 
m length and extends from the inguinal ligament to the 
upper end of the fossa ovalis. Its base is directed upwards 
and is called the femoral ring (crural ring). This ring is 
oval in shape and lies behind the inguinal ligament ; 
it is bounded medially by the base of the lacunar ligament 
and laterally by the septum which separates it from 
the femoral vein. The ring is dosed normally by 
condensed extraperitoneal connective tissue called the 
septum fe morale. The upper surface of this septum is 
lined by peritoneum and presents a depression, called 
the femoral fossa , whbn viewed from the' abdominal 
cavity. 

J The term femoral her nia is employed to denote the 
protrusion of some of the contents of the abdomen into 
the thigh through the femoral ring and canal* Thje 
student can. now understand the coverings which such 
a protrusion gets in its descent into the thigh. These 
are from within outwards ; (1) peritoneum, which forms 
the sac of the hernia ; (2) septum femorale ; (3) anterior 
wall of the femoral sheath ; (4) fascia cribrosa ; (5) super- 
ficial fascia and (6) skin. ^ 

The student has now a good view of the lacunar liga- 
ment and should study its relation and attachments. 
It has been described on page 23. 

DEEP DISSECTION OF THE THIGH. • 

Extend the vertical incision made in the 1 fascia lata 
downwards and remove the whole of the fascia medial 
to the incision. ‘ The iliotibial tract which encloses between 
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its two layers the tensor fascise late at the upper part is 
thus left in tact. 

Note th© intermuscular septa passing from the deep 
surface of the fascia fata. The lateral intermuscular 
eeptum is the stronger and is attached to the lateral lip 
pf the l in ea aspera and to its lower prolongation. It 
separates tiie vastus lateralis from the short head of biceps 
femoris. The medial intermuscular septum is the thinner 
and is attached to the medial lip of the linea aspera and 
to its lower prolongation. It separates the vastus modi a li$ 
from the adductor muscles. 4 Besides these other small 
processes are given off from the fascia lata which pass 
between the muscles. 

. ;The Femoral Triang le (Scarpa’s triangle) is a triangular 
-ipaee in front of the upper third of. the thigh. It is 
bounded laterally by the sarforins, and medially by the 
medial border of the adductor lpngus. Its 1>ase is formed 
by the i nguinal lig& mnnt and the apex corresponds to the 
meeting point of the sartorius and the adductor longus. 

The contents of the triangle should now be cleaned. 
These are the femoral artery and its branches.; the femoral 
vein and its tributaries ; the femoral nerve and its branches 
and some fat and lymphatics. Bemove the remains 
of the femoral sheath. Clean the branches of the 
femoral artery and trace the brunches of the femoral 
nerve which lie lateral to the artery. 

The Femoral Artery , is the continuation into the thigh 
of the external iliac artery. In the femoral triangle 
it extends from the midpoint of the inguinal ligament 
to the apex of the triangle.^ Here it is rather superficial 
beinf? covered by the skin, superficial fascia, fascia lata, and 
th& anterior wall of the femoral sheath, at the upper part. 
It is crossed near the apex of the triangle by the medial 
femoral cutaneous nerve. Behind it are the posterior 
wall of the femoral sheath, the deep portion of the fascia 
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lata, the psoas major, the pectineus with its HcjpWj 
and the profunda femoral vessels. Lateral to ft ft 
th ^J^9mLjieLve. Medially is the femordL Ivfi iP; 
which passes behind the artery near the apex* of'' 
the triangle. 

Branches. — In the femoral triangle the femoral artery 
gives off : — (1) the superficial iliac circumflex, {2) the 
superficial epigastric , and (3) the superficial external 
pudendal arteries. These have been examined (p. 21). 
(4) The deep external pudendal artery (deep external pudic 
artery) passes medial wards* and, crossing the pectineus 
and adductor longus, pierces the fascia lata on the medial 
side of the thigh to supply the skin of the scrotum or 
labium majus. (5) The arteria profunda femoris is a 
large vessel which arises from tKe lateral aspect*** of the 
femoral artery about an inch and a half below the 
inguinal ligament. It passes medialwards behind the 
femoral vessels and then proceeds downwards behind the 
adductor longus disappearing from the present dissection. 
The origins of two of its branches are now seen. These are 
the lateral, and medial femoral circumflex arteries The 
lateral femoral circumflex artery arises from the lateral 
aspect of the parent trunk and passes laterally behind 
the sartorius and rectus femoris. Its termination in 
ascending, descending, and transverse branches will be 
examined in a subsequent stage of the dissection. The 
medial femoral circumflex artery arises from the medial 
and back part of the parent trunk and disappears from 
the present dissection by passing backwards between the 
psoas major and the pectineus. 

Ftfins*T*The Qreat r saphenou s vein receives the veins 
corresponding to the three superficial inguinal brandies 
of the femoral artery and opens into the femoral vein. 
The veins corresponding to the remaining branches of 
the femoral artery open dir^t#y into the femoral 
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The relation of the jemoral vein to the artery has been 
already nbted. 

Beep subinguinal lymph gktncLs . — These lie on the 
v medial side of the femoral vein and vary from one to three 
in number ; one lies in the femoral canal which has been 
already seen ; the second, when present, occupies the 
fetnoral ring ; and the third lies on the medial side of 
the femoral vein below its junction with the great 
saphenous vein. 

Nerves in the femoral triangle.- - (1 ) The Inmboinguinal 
nerve lies at first in front of add then lateral to the femoral 
artery in the lateral compartment of the femoral sheath. 
It then pierces the lateral wall of t lie sheath and the 
iaseia lata and becomes cutaneous (p. 687). (2) The 

lateral f enthral cutaneous nerve * enters the upper and 
lateral angle of the femoral triangle through the notch 
just below the anterior superior iliac spine, "it soon leaves 
the triangle, crosses the sartorius and becomes cutaneous 
by piercing the fascia lata (p. 687). (8) The femora) 

M£Ye arises from the lumbar plexus (p. 107). It passes 
behind the inguinal ligament and enters the femoral 
triangle. It lies at a distance of about one-fourth of an 
hieh on the lateral side of the femoral artery and in the 
groove between the iliacus and psoas major muscles. 
It soon divides into an anterior and a posterior division. 
The branches given off from these divisions will be sub- 
sequently examined. 

The structures forming the floor of the femoral triangle 
may now be cleaned and identified. These are from the 
lateral to the medial side ; the ili&cu&y^he psoas major, 
the pectineus, a part of the adductor brevis (sometimes) 
and the lateral portion of the adductor longus. 

The adductor canal lies in the middle third of the thigh 
covered by the sartorius. To expose the canal liook 
the sartorius laterally. Beneath the sartorius a plexus 
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of nerves will be seen, called the mbmrtorial phmSi Wimh 
■overlies the aponeurotic roof of the adductor canal. 
This plexus is formed by filaments from, the posterior 
branch of the medial femoral cutaneous nerve, the anterior 
branch of the obturator nerve and a filament from the 
saphenous nerve ; the last-named nerve pierces the apo- 
neurotic roof of the canal to join the plexus. 

Divide the aponeurotic roof of the adductor canal 
stretching between the vastus medial is laterally and the 
adductores longus and magnus medially* The canal 
is now exposed. • * 

The Adductor Canal (Hunter’s canal) is a musculo- 
aponeurotie canal which occupies the middle third of 
the thigh. It extends from the apex pf the femoral 
triangle lo the aperture in the adductor pr$%nus for the 
femoral yesscls- It is hounded anterolaterally by the 
vastus medialis, posteromedially by the adductor longus 
above and adductor magnus below. Its roof is formed 
by an aponeurosis stretching from the adductores longus 
and magnus to the vastus medialis. The roof is covered 
by the sartorius and the subsartorial plexus. The canal 
is triangular on transverse section with the apex at the 
linca aspora and the base at the roof. 

The Contents of the canal are the femoral vessels, 
the saphenous nerve and the nerve to the vastus medialis. 
The femoral vein lies behind the artery in the upper part 
of the canal and laterally at the lower part. The saphenous 
nerve lies at first lateral to the femoral artery but lower 
down crosses it to gain its medial side. The nerve to the 
vastus medialis lies against the surface of the muscle. 

The Femoral Artery is deeply placed in the adductor 
canal. It has in front besides the skin and fasciae, the 
sartorius, subsartorial plexus the aponeurotic covering 
of the adductor canal, and the saphenous nerve. Behind 
it are the adductores longus and magnus and the femoral 
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vein at the upper part. Lateral to it are the vastus 
medial) s, .the saphenous nerve at the upper part and the 
femoral vein at the lower part. 



A. Anterior superior iliac spine. 

B. Sartorius. 

C. Tensor fasoi® latse. 

D. Rectus fomorls. 

E. Vastus intermedins. 

* F. Illacus. 

G. Psoas. 

H. Pectineus. 

I. Adductor longue. 

J. Adductor brevis. 

K. Gradlis. 

L. Vastus lateralis. 

M. Vastus medi&lis. 

N. Tendon of quadriceps femorie. 

O. Adductor magnufl. 

1 . Inguinal ligament. 

2. Lateral femoral cutaneous 

nerve. 

3. Femoral nerve. 

4. Femoral artery. 

5. Femoral vein. 

6. Obturator nerve. 

7. Profunda femoral artery. 

8. Lateral femoral circumflex 

artery. 

0. Saphenous nerve. 

10. Intermediate femoral cuta- 
neous nerves. 


Fig. 122. — Deep direction of the front of * the 
thigh. 



DEEP DISSECTION OP TS10B «« 

J *« 

Xhe branches of the femoral artjpij Jo the adductor 
canaf. .are : — (1) Muscular branches which supply the 
neighbouring muscles. (2) The highest genicular artery 
(anastomotica magna) which arises just before the femoral 
artery leaves the adductor canal. It soon divides into two 
branches, a saphenous branch and a musculoarticular 
branch. The saphenous branch accompaniesthesaphenous 
nerve to the medial side of the upper part of the leg where 
it anastomoses with the medial inferior genicular branch 
of the popliteal artery. The musculoarticular branch 
descends along the medial ^idc* of the thigh through the 
substance of the vastus medialis and anastomoses with 
the medial superior genicular branch of the popliteal 
artery. From it a branch passes laterally above the 
patellar surface . of the femur and anastomoses with 
the lateral superior genicular artery forming an anasto- 
motic arch. 

In the adductor canal the femoral vein receives tribu- 
taries corresponding to the branches of the artery. Its 
relation to the artery has been already noted. 

The Femoral Nerve has been traced to the point 
where it divides into an a nterior a nd a |>os terior divisio n. 
The anterior division gives off muscular and • cutaneous 
branches. The muscular branches arc : —(1) the nerve to 
the pectineus which passes medial wards behind the femoral 
sheath to supply the muscle. (2) The nerve to the sarto - 
rius which arises usually in common with the intermediate 
femoral cutaneous nerve and supplies the muscle. The 
cutaneous branches are: (I) The intermediate femoral 
cutaneous nerve which divides into two branches soon after 
its origin. Their distributions have been examined (p. 689), 
(2) The medial femoral cutaneous branch crosses the 
femoral artery from the lateral to the medial side at the 
apex of the femoral triangle and divides into an anterior 
and a posterior branch. The anterior branch descends in 
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front of the Sartor i us and pierces the fascia lata at the 
medial part of the lower third of the thigh. Its subse- 
quent course has been examined (p. 689). The posterior 
brmich descends along the medial border of tl\e sartorius, 
gives oft a filament which joins the subsartorial plexus and 
perforates the fascia lata at the medial side of the knee. 
Its subsequent distribution has been examined (p. 689). 

The posterior div ision of the femoral nerye.g ives off the 
-saphe nous nerv e and mu scular branches . The saphenous 
herve\\ n teriial or long Sap he II l'ous "nerve ) 1 ies on the lateral 
side of the femoral artery* in the femoral triangle and at 
the upper part of the adductor canal. At the lower part 
of the canal it crosses in front of the femoral artery and 
gains its medial side. It leaves the* canal through its 
aponeurotic roof in company with the saphenous branch 
of the highest genicular artery. It then passes downwards 
beneath the sartorius and emerging from its posterior 
border pierces the deep fascia at the medial side of the 
knee. Its subsequent course will be examined during 
the dissection of the leg. In the adductor canal it gives 
off a filament which pierces the aponeurotic roof of the 
canal and joins the subsartorial plexus. Before piercing 
the fascia lata it gives off the infrapatellar branch at the 
medial side of the knee which pierces the sartorius and the 
fascia lata and joins the patellar plexus. The muscular 
branches of the posterior division are : — (1) The nerve to 
the rectus femoris which enters its deep surface at the 
upper part and supplies a twig to the hip-joint. (2) The 
nerve to the vastus medialis which lies on the surface of the 
vastus medialis in the adductor canal. Front it a filament 
supplies the knee-joint. (3) The nerve to the vastus 
lateralis descends with the descending branch of the lateral 
femoral circumflex artery, supplies the muscle and sends 
a twig to supply the knee-joint. (4) The nerve$ to the 
vastus intermedins are two or three in number, and enter 
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the anterior surface of the muscle. Of these the medial 
one supplies the articularis genus and the knee-joint by? 
passing through the vastus intermedius. 

The muscles in front of the thigh should now be studied.. 
The Sartorius arises from the anterior superior iliac spine 
and from the upper half of the notch lying below r it. It 
passes downwards and medial wards forming the lateral 
boundary of the femoral triangle. It then proceeds 
almost vertically downwards to the back part of the 
medial condyle of the femur lying on the roof of the 
adductor canal opposite the middle third of the thigh. 
It ends in an expanded aponeurosis which is inserted 
(1) into the upper part of the medial surface of the body 
of the tibia in front of the insertions of the gracilis and 
semitendinosus. It is also inserted (2) into the deep 
fascia of the leg*by an expansion from its lower border 
and (8) into the articular capsule of the knee-joint by an 
expansion from its upper margin. The muscle is supplied 
by a branch from the anterior division of the femoral 
nerve. 

The Tensor Fasciae Latas (Tensor fascia 1 femoris) 
arises (I) from the anterior part of the outer lip of the 
iliac crest to the extent of about an inch ; (2) from the outer 
aspect of the anterior superior iliac spine and the notch 
below it ; and (8) from the deep fascia covering it. 
It passes downwards and slightly backwards to be inserted 
into the angle of division of the iliotibial tract at the 
junction of the upper with the middle third of the thigh. 
It is supplied by the terminal portion of the lower branch 
of the superior gluteal nerve which enters its deep surface. 

Divide the iliotibial tract below the insertion of the 
tensor fasciae latae. 

The Quadriceps Femoris is a large fleshy mass occupy- 
ing the front of the thigh. It consists of four portions 
which subsequently unite into a single tendon at their 
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insertion. The four portions arc : — The rectus fex^ gyis 
placed in front and superficially, the v astus laterali s 
laterally, the vastus me dialis m edially, and the vastu s 
intermefous c overing the anterior and lateral surfaces 
of the femur. 

The Reetus Femoris has two heads of ori gin. The 
anterior or straight head arise s by a tendon from the anterior 
inferior spine of the ilium. The posterior or reflected head 
arises by a tendon from the groove on the dorsum of the 
ilium above the acetabulum. The two heads unite into 
a single tendon from which a ^fusiform muscle is formed. 
Above the knee it ends in a flattened tendon which is 
developed on the deep surface of the muscle. This t end on 
is then blended with the tendon of the vasti and is inserted 
into the upper border of the patella. The muscle is 
supplied by a branch from the posterior division of, the 
femoral nerve. 

The Vastus Lateralis (vastus externus) arises by an 
aponeurosis which extends over the upper three- fourths 
of the superficial surface* of the muscle. It arises (1) from 
the upper third of the intertrochanteric line, (2) from the 
anterior and inferior margins of the greater trochanter, 
(3) from the lateral lip of the gluteal tuberosity, (4) from 
the upper half of the lateral li p of the linea aspera, and 
(5) from the lateral intermuscular septum. It ends 
below in a flattened tendon which is blended with the 
common tendon of the quadriceps femoris and is inserted 
into the lateral border of the patella. It gives an expan- 
sion to the articular capsule of the knee-joint. It is 
supplied by the posterior di\ ision of the femoral nerve. 

The Vastus Medialis (vastus interims) arises (1) from 
the lower half of the intertrochanteric line, (2) from the 
medial lip of the linca aspera and its prolongation belov , 
($) from the medial intermuseularnseptumi and (4) from 
the i tendbn of the adductor magmis. The fibres pass 
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downwards and forwards and end in a tendon which is 
blended with the common tendon of the quadriceps femoris 
and is inserted into the medial border of the patella. It 
gives an expansion to the capsule of the knee-joint* The 
muscle is supplied by the posterior division of the f emoral 

The Vastus Intermedius (crureus) arises (1) from the 
upper two-thirds of the anterior and lateral surfaces and 
the lateral border of the femur and (2) from the lower 
part of the lateral intermuscular septum. It ends below 
in a tendon which forms part of the common tendon 
of the quadriceps femoris and is inserted into the upper 
border of tlie^ patella. The muscle gets its nerve-supply 
from the posterior division of the femoral nerve. 

The Tendon of the Quadriceps Femoris is formed b^ 
the blending together of the tendons of the four divisipns 
of th e muscle. It is attached to the margin of the base 
of the patella and is prolonged over its anterior surface to 
be continuous with the ligamentum patella?, thus gaining 
an insertion into the rough part of the tuberosity of the 
tibia. Expansions are given off from it on either side qf 
the patella, which blend with the capsule . of the knee- 
joint. # 

Divide the rectus femoris at about its middle and 
reflect the lower part downwards. Make a longitudinal 
incision through the lower part of the vastus intermedius 
on the anterior aspect of the femur. On separating the 
margins of the incision the artieularis.gqnus is exposed. 

The Articularis Genus (suberureus) arises bv fle shy 
sl ips fro m the anterior surface of the femur about three 
inches above its patellar surface. It is inserted into the 
upper parto( the capsule of the knee-joint. It derives 
its nerye-supply from the most medial of the nerves to the 
vastus intermedius. 

Lateral Femoral Circumflex Artery (Fig. 122),— Its 
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terminal branches may now be examined. Its origin 
from the arteria profunda femoris has been noticed. It 
passes laterahvards between the divisions of the femoral 
nerve and under cover of the sartprjus and rect us femo rifr 
and divides into an ascending, a descending and a tians- 
ve rse b ranch. The ascending branch passes upwards 
beneath the tensor faseue lata; and anastomoses with the 
superior gluteal artery. The descending branch passes 
downwards on the vastus lateralis accompanied by the 
nerve to that muscle. It supplies the muscle and anas- 
tomoses with the superior lateral genicular branch of 
the popliteal artery on the lateral side of the knee. It 
also supplies twigs to the neighbouring muscles. The 
transverse branch passes transversely laterahvards between 
the vastus lateralis and the vastus intermedius, pierces 
the former muscle below the greater trochanter, where 
it has been seen to join the crucia l anastomosis. 

Vascular Anastomosis around the Knee-joint. — In 
well injected subjects the student should trace the 
anastomoses of the blood vessels around the knee. The 
anastomotic arch formed by the musculo-articular branch 
of the highest genicular artery with the superior lateral 
genicular artery above the knee-joint should be defined. 
The anastomosis between the terminal branches of the supe- 
rior genicular arteries and their inosculations with the 
inferior genicular arteries of the corresponding sides should 
be traced. The descending branch of the lateral femoral' 
circumflex artery has been already seen to join this 
anastomosis from above. A branch from the anterior 
tibial artery, called the anterior tibial recurrent artery, 
joins the inferior genicular arteries from below\ 

MEDIAL SIDE OF THE THIGH. 

Devote one day to the dissection of this regiop. , ;The 
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following 

section 


structures will be displayed’ in this dis- 


Muscles 

Vessels 

Nerves. 


Gracilis. 2. Adductor longue, S. Pee- 
tineus. 4. Additetor brevis, 3. Ad- 
ductor magnus. (J. Obturator externus. 
7. Insertion of iliopsoas. 

(1. Arteria profunda femoris and its bran* 
^ cbes. 2. Obturator artery. 

1. Obturator. 2. Accessory obturator. 

The Gracilis (Fig. 122) is a long flat ribbon-like muscle 
situated on the medial nrargih of the thigh. It arises 
{!) from the anterior surface of the medial portion of the 
su per ior ramus of the*os^pnb:b close to the lower half of 
t he sy mphysis pubis, and (2) from the anterior surface 
of the inferior ramus of the same bone close to the medial 
border. The muscle .passes along the medial side of the 
thigh and along the back part of the medial condyles of 
the femur and tibia and ends in a flattened tendon which 
is inser ted into theupper part of the medial surface of the 
foody of the tibia above the insertion of the semitendinofius 
and below and behind that of the sartorius, The^tendon 
also gives off an expansion to the deep fascia of the leg. 
The muscle is supplied by the anterior branch of the obtu- 


rator nerve. 

The Adductor Longus arises by a thick stout tendon 
from the upper and medial angle of the anterior surface 
of „tl)£.i^di^.pprtipn of the superior ramus of the J>s : 
pubis. It soon expands into a broad Tritiscle and is inserted 
by an aponeurosis into the intermediate line of the linea 
aspera„between the vastus medialis and adductor magnus. 
rrifTsupplied by the anterior branch of the obturator 
nerve. 

The Pectineus is a quadrilateral muscle which arises 
from the pc^eii.pubis^and the triangular surface in front 
of ifj 'lmd from the deep surface of the fascia covering 
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it; The muscle passes downwards, lateralwards and back- 
wards and is inserted into the line descending from the 
lessej^ .^^Jhanter .tojthe linea aspera. It is supplied by 
a branch from thfe ^femoral nerve and sometimes also* 
by the anterior branch of the obturator nerve and by the 
accessory obturator nerve when present. 

Divide the adductor longus and pectineus near their 
origin and reflect them downwards and lateralwards. 
While reflecting the pectineus the student should bear 
in mind that the acces sory obturator ne rve when present 
lies under cover of this "muscle. The arteria profunda 
femoris and the anterior branch of the obturator nerve 
which lie in front of the adductor brevis are now exposed. 

The Adductor Brevis arises from the anterior surface 
of the medial portion of the superior ramus and from the 
anterior surface of the inferior ramus of the os pubis lateral 
to the origin of the gracilis* It passes downwards, lateral- 
wards and backwards to be inserted into the whole of the 
line extending from the lesser trochanter to the linen* 
aspera behind the insertion of the pectineus. It is supplied 
by thg obturator nerve. 

Insertion of the Iliopsoas. - -The tendon of the psoas 
major receives the fibres of the iliacus and is conjointly 
inserted .into the lessor trochanter of the femur; some 
of the fibres of the iliacus are inserted into the body of the 
bone immediately below for nearly an inch. 

' The Arteria Profunda Femoris has been traced from 
its origin in the 'femoral artery to the point where it 
passes under cover of the adductor longus (p. 647),* The 
remaining part of its course is now exposed. It is now’ 
seen to lie between the adductor longus in front and the 
adduetores brevis and magnus behind. The terminal 
part of , the artery pierces the adductor magnus a little 
above the aperture in it for the femoral vessels • 
sometimes called the fourth perforating arterg^M 
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branches given off from it are : — (1) The lateral femoral 
circumflex artery which has been already examined. 
(2) The medial femoral circumflex artery * It passes back* 
wards at first between the pectineus^ and the psoas major 
and then between the adductor brevis and the obturator 
extern ns and divides into terminal branches. If gives 
off (a) muscular branches to the neighbouring muscles. 

( b ) An acetabidar branch which enters the acetabular 
notch beneath the transverse acetabular ligament to 
supply the interior of the hip-joint, (c) The terminal 
branches , superficial and deep. The superficial branch 
has been seen to appear in the gluteal region between the 
adductor magnus and the quadratus femoris and join the 
crucial anastomosis. The deep branch has been traced 
to the trochanteric fossa along the tendon of the obturator 
externus. (3) The perforating arteries are three in number. 
They pass backwards by piercing the adductor muscfca 
close to the linea aspera. The first and second perforating 
arteries pierce the aclductores brevis and magnus muscles. 
The third perforating artery pierces the adductor magnus 
only. The anastomoses of the perforating arteriqs with 
each other have been examined at the *baek of the thigh. 
(4) The muscular branches supply the adjust#? muscles 
between which the parent trunk passes. 

Obturator Nerve. — Its Origin from the lumbar_plexus 
and course in the pelvis have been described (p. 107). 
It emerges from the pelvis through the obturator canal 
along with the obturator vessels and immediately divides 
into an anterior and a posterior branch. The anterior 
branch supplies an articular twig to the hip-joint and 
passes downwards lying in front of the adductor brevis 
It supplied branches to the gracilis, adductor longus and 
adductor brevis and occasionally to the pectineus. At 
the IbvTier border of the adductor longus it gives a twig 
the subsartorial plexus and is theft contind^d 
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as a fine filament on the femoral artery. It is joined by 
a filament from the accessory obturator nerve. 

Divide the adductor brevis close to its origin and 
reflect it downwards and lateralwards. 

The posterior branch of the obturator nerve passes through 
the obturator externus and supplies it. It then descends 
behind the adductor brevis and in front of the adductor 
magnus and supplies branches to the latter. Its genicu- 
lir .branch pierces the adductor magnus above the open- 
ing for the femoral vessels and accompanies the popliteal 
artery to the knee-joint (p. 0C9). 

Accessory Obturator Nerve. — Its origin from the 
lumbar plex us has been described (p. 107). It leaves the 
pelvis under cover of the pectineus, supplies a twig to the 
hip-joint and ends by joining the anterior branches of the 
obturator nerve. Occasionally it supplies a twig to the 
pectineus. 

The Adductor Magnus is the largest of the adductor 
muscles. It is triangular in shape, being narrow at its 
origin ajid expanded at insertion. It arises (1) from the 
anterior surface of the inferior rami of the os jmbis and 
ischium ; and (2) from the lateral margin of the inferior 
triangular portion of the tuberosity of the ischium. The 
upper fibres arising frqjtn the inferior ramus of the os pubis 
arc horizontal in direction mid are inserted into a line 
medial to the gluteal tuberosity of the femur. The lower 
and medial fibres arising from the tuberosity of the ischium 
arc almost vertical in direction and end in a tendon which 
"is inserted into the adductor tubercle and the adjoining 
part of the epicondylar ridge. The intermediate fibres 
arising from the inferior ramus of the ischium pass oblique- 
ly downwards and lateralwards an d^are inserted into the 
inte rmedia te line of the linea aspera and into the upper 
part of its medial prolongation below. At its insertion 
into the. lemur the student should note the t^plsf^ous 
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arches transmitting the three perforating arteries, the 
terminal part of the arteria profunda femoris and the fe- 
moral vessels. The lowest opening is the largest and is for 
the last named •vessels. The muscle is supplied by the 
sciatigjjggve and by the posterior branch qf the obtura tor 
ucQte. 

Divide the adductor magnus at its origin and reflect 
it lateralwards. The obturator externus is now fully 
exposed. /!■ ' . * 

The Obturator Externus is a.fan-sbaped muscle Tyhich 
arises by its broad base (1) from the anterior su rface of 
the, rami of the os pubis and the inferior ramus of the 
ischium close to the medial margin of the obturator fora- 
men ; and (2) from the outer surface of the, m^diaLtep- 
t birds of the obturator membrane. The fibres pass 
backwards and lateralwards and converge to a tendon 
which ascends along the back part of the neck of the femur 
to be inserted into the trochanteric fossa. It is supplied by 
the posterior branch of the obturator nerve which passes 
through its substance. 

Detach the obturator externus from its origin. The 
obturator vessels which lie under cover of the muscle 
arc exposed. 

Obturator Artery.— Its origin and course through 
the pelvis have been described (p. 119). It issues out 
of the pelvis through the obturator canal accompanied 
bv the obturator nerve and divides into an §^terw„and 
a posterior branch. The anterior branch runs forwards 
and then downwards along the medial margin of the 
obturator foramen and anastomoses with the posterior 
branch. The posterior branch runs downwards along the 
lateral margin of the obturator foramen and then curves 
upwards to anastomose with the anterior branch ; this 
anastomosis completes an arterial circle along the circum- 
ferf*?i$e of the obturator foramen. Muscular branches 
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are given off from both the branches to the adductor 
muscles and the obturator extern us. An articular twig 
is given off from the posterioi branch which enters the 
hip-joint through the acetabular notch, 

Coxal Articulation or Hip-Joint. — The dissector should 
first expose the front part of the capsule of the hip- joint. 
Divide the femoral vessels and nerve about an inch below 
the inguinal ligament. Divide the sartorius and the 
rectus femoris two inches below their origin. Detach the 
iliopsoas from its insertion into the lesser trochanter and 
raise it from the anterior aspect of the articular capsule. 
Note that a mucous bursa is interposed between the 
iliopsoas and the capsule. 

The hip-joint is a typical ball-and-socket joint formed 
by the reception of the head of the femur into the aceta- 
bular cavity. The ligaments belonging to this joint 
are (1) the articular capsule, (2) the glenoidal labrurn, 
(3) the transverse acetabular ligament ; and (4) the 
figamentum teres femoris. 

The Articular Capsule is very strong and not loose like 
that of the shoulder- joint. It is attached in front of the 
outer surface of the glenoidal labrurn ; above and behind 
to the rim of the acetabulum beyond the glenoidal labrurn : 
and below to the transverse acetabular ligament. In 
the femur it is attached in front to the intertrochanteric* 
fine ; above, to the base of the neck ; behind, to the posterior 
surface of the neefc half an inch above the intertrochan- 
teric crest ; and below, to the lower part of the neck. The 
capsule is thick at the upper and front aspect of the joint 
^srhere the fibres composing it are directed longitudinally 
from one bone to the other. It is thin at the lower and 
back part where the fibres are disposed circularly forming 
what is called the zona orbicularis . The mucous bursa 
lying between the front part of the capsule and the 
ffippfeoas has been already noted. Sometimes it communi- 
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cates with the synovial stratum of the capsule* The 
blending of the capsule with the tendon of the glutaeus 
minimus has also been noted. 

Certain accessory bands of the capsule should now 
be examined. These are : — 

(J) The iliofemoral ligament (Y-shaped ligament of 
Bigelow) is the thickest and strongest band of the capsule. 
Its shape is m reality like that of an inverted Y and is 
attached to the anterior inferior spine of the ilium by the 
stem of the Y. Below, the two limbs diverge ; the lateral 
limb, called the iliotrochanteric ligament , is fixed to the 
upper end of the intertrochanteric line ; the medi&l limb 
is attached to the lower end of the same line.The interven- 
ing portion of the capsule between the two limbs is thin. 

(2) The pubocapsular ligament (pubofemoral ligament) 
is attached above to tlie iliopectineal eminence and the 
•obturator membrane. Below it blends with the lower 
and front part of the capsule. 

(3) The ischiocapsular ligament arises from the ischium 
below the acetabulum and the fibres pass upwards and 
lateralwards along the back part of the capsule with 
which they are blended. 

The joint should now be opened by a circular cut along 
the middle of the capsule. 

The synovial stratum lines the inner surface of the 
fibrous capsule and is reflected on both surfaces of the 
glenoidal labrum. Then it lines the acetabular cavity 
and the mass of fat lying at its bottom, ensheaths the 
ligamentum teres femoris and is reflected on the head 
and the intracapsular portion of the neck of the femur. 
Along ifs line of reflection on the neck it is raised inti* 
longitudinal folds owing to the fibrous stratum of the 
capsule being prolonged upwards on the neck from its 
attachment. These reflected fibres of the capsule are 
called retinacula. 
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The .glenoidal labrum (cotyloid ligament) is a circular 
fibrocartilaginous band which deepens the acetabular 



Fig. 129. — I ligaments of the hip-joint (Sappey). 


1. Illo-femoral ligament (out). 

2. Glenoidal labrum. 

3. Ligamentum tores femoris. 

4. Attachment o*f the same into 

the head of the femur. 

5. Head of the femur. 

6. Keck of the femur. 


7. Attachment of articular capsule. 

8. Keck of femur (extraoapsular 

part). 

9. Greater trochanter. 

10. Trochanteric fossa. 

11. Lesser trochanter. 

12. Intertrochanteric crest. 


cavity. It is attached to the margin of the acetabulum 
and opposite the acetabular notch to the transverse 
acetabular ligament which bridges over the notch. Its 
attached margin is thicker than the free margin which 
fc&rves to narrow the mouth of the acetabulum. Its 
surfaces are lined by the synovial stratum. 

The transverse acetabular ligament bridges over the 
acetabular notch and is attached to its margins. Lateral- 
ly it giyes attachment to the glenoidal labrum and medially 
bounds tile acetabular notch converting it into a foramen 
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for the passage of articular vessels and nerves *to the 
joint, ' 

The ligamentum teres femoris is a triangular band 
attached by its apex to the upper part of tl&e foj^ea capitis 
femoris. The base of the ligament is expanded, apd con- 
sists of two thickened bands and an interiW^ate thin 
portion. The thickened bands are fixed to ^h^m.argins 
of the acetabular notch and the intermediate' thin portion 
is attached to the transverse acet&bumr ligaftient/ * The 
ligament is invdSied by the synovial stratufn. ’ T 

A , mass of fat (Haversian gland) occupies the rough 
depression at the bottom of the ac&t^afeulum. It is 
covered by the synovial stratum and the ligament stores 
rests against it. 

The arteries -which enter the hip-joint through the 
acetabular notch are the articular twigs derived from the 
medial femoral circumflex artery and posterior brunch 
of the obturator artery. ' The nerves which enter the joint 
through the same notch are the articular twigs derived 
from the anterior branch of the obturator and accessory 
obturator nerves. 

The limb should now be removed from the body by 
dividing the ligamentum teres, 

THE FRONT OF THE LEG AND DORSUM 
OF THE FOOT. 

• 

Surface Anatomy.— The student should feel for him- 
self the bony landmarks before the skin is reflected : — 
The anterior crest of the tibia or the shin ; the media:! f 
margin and medial surface of the body of the tibia ; the 
lower fourth of the body of the fibula ; and the two mal- 
leoli. The tip of the medial malleolus lies on a higher 
level than that of the lateral malleolus. Alohg the lateral 
margin of the foot the subcutaneous? lateral surface of 
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the calcaneus ; the cuboid in front of it ; and the tubero- 
sity at the base of the fifth metetarsal bone can be felt. 
Along the medial margin of the foot the medial process 
of the calcaneal tuberosity; the medial * margin of the 
sustentaculum tali ; the tuberosity of the navicular 
bone ; the medial surface of the first cuneiform bone ; 
and the first metatarsal bone should be felt and 
identified. 

4 Put a block beneath the knee and fix the foot in an 
extended position with hooks. 

Reflect the skin by the following incisions (Fig. 3) : — 
(1) a vertical incision along the middle line of the front 
of the leg and ankle and along the middle line of the dorsum 
of the foot up to the cleft between the second and third 
toes ; (2) a transverse incision across *the front of the 
ankle-joint ; (3) a curved incision along the roots of the 
toes. The skin from the dorsal aspects of the toes is to 
be reflected by giving a median longitudinal incision 
along the dorsum of each toe. The following structures 
will be displayed in this dissection : — 

fl. Superficial. 2. Deep, including the 
transverse crural and cruciate crural 
ligaments and the peroneal retinacula. 
Tibialis anterior. 2. Extensor hallucis 
Jongus. 3. Extensor digitorum longus. 
4. Peronarus tertius. 5. 6. Peronsci 
Jongus and brevis. *7. 8. 9. Insertions 
of sartorius, gracilis and semitendinosus. 
10. Extensor digitorum brevis. 
Superficial veins. 2. Anterior tibial 
artery and its branches. 3. Dorsalis 
pedis artery and its branches. 4. Per- 
forating branch of the peroneal artery . 
Cutaneous nerves. 2. 3. Superficial and 
deep peroneal nerves. 


Fasciae * 


Muscles 


Vessels 


Herves 
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Superficial veins.— A dorsal venous arch is seen lying 
across the distal ends of the metatarsal bones. , ^l&ris 
venous arch receives along its convexity the dorsal ittfetar 
tarsal veins which are formed by the union ©f the dorsal 
digital veins. A network of veins is situated in the con* 
cavity of the arch and communicates with it. From the 
medial end of .the dorsal arch the great saphenous vein 
begins and ascends in front of the medial malleolus and 
along the medial side of the leg. Its course along tlte 
thigh and its termination in the femoral vein have been 
examined (p. 640). The saphenous nerve lies along the 
■ side of this vein. From the lateral end of the dorsal 
arch the small saphenous vein begins and ascends behind 
the lateral malleolus into the back part of the leg, where 
it will be traced subsequently. The sural nerve lies along 
the course of this vein. * 

Cutaneous Nerves (Fig. 120).— (1) The saphenous nerve 
descends along the .medial side of the leg by the side . of 
the great saphenous vein and terminates at the medial side 
of the dorsum of the foot. Sometimes it can be traced 
as far as the ball of the great toe. It communicates 
with the medial branch of the superficial peroneal nerve. 
(2) The sural nerve follows the course of the snnfcill saphen- 
ous vein and runs below the lateral malleolus. It then 
receives the name of the lateral dorsal cutaneous nerve of 
the foot and proceeds along the lateral side of the dorsum 
of the foot and the little toe. It communicates medially 
with the intermediate dorsal cutaneous nerve. (3) The 
superficial peroneal nerve pierces the deep fascia at the 
lower third of the leg and divides into medial and inter-' . 

mediate dorsal cutaneous nerves. The medial dorsal 

* 

cutaneous nerve divides into two dorsal digital branches. 
One^of these passes to the medial .side of the dorsum 
of the foot, supplies the skin over the part and comtiiwro-* 
cates with the saphenous nerve;. It is continued along' 



IX»EmQ&®XVHBMtTT 


90S 
• 

tiic medial side of 4he great toe and also communicates 
with the ternrinalpart of the deep peroneal nerve at the 
cleft betwe-enthe first and second toes. The other dorsal 
digital/ branch passes towards the cleft between the second 
and third toes and divides into two branches which supply 
the, contiguous sides of these toes; The intermediate 
dorsal cutaneous nerve passes along the lateral side of the 
dorsum of -the foot and divides into two dorsal digital 
branches- rone of which bifurcates to supply the contiguous 

sides of the third and fourth toes while the other bifurcates 

* ^ 

to supply the contiguous sides of the fourth and fifth 
toes. It communicates laterally with the lateral dorsal 
cutaneous nerve. (4) The medial terminal branch of the 
deep peroneal nerve pierces the deep fascia over the first 
interosseous space, communicates with the medial dorsal 
cutaneous nerve and bifurcates to supply the contiguous 
sides of the great and second toes. (5) The lateral sural 
cutaneous nene has been seen to arise from the common 
peroneal nerve, It supplies the skin on the anterolateral 
aspect of the upper part of the leg. 

Remove the fatty superficial fascia and clean the sur- 
face of the deep fascia. 

The Deep Fascia of the kg is attached to the anterior 
and medial crests of the body of the tibia and is absent 
on its medial surface where it is blended with the peri- 
osteum.* It is also absent from the subcutaneous surface 
of the lateral malleolus. It is thick and strong at the 
upper* part of the front of the leg where it gives origin to 
the muscles of that region from its deep surface. Above 
the rankle it presents a thiekened band in front called the 
t^^jSv^r^e^ural ligament. In front of the ankle another 
thickened band is seen, called the cruciate crural ligament 
which is continuous below with the deep fascia on the 
dorsum of the foot ; the latter is thin and membranous. 
On the lateral side of the ankle it presents thickened 
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bands . called the peron eal ret inacula. • The deep fascia 
of the leg gives off intermuscular septa from its <feep 
surface which, will be examined during the reflection of 
the fascia. The thickened bands may now be examined 
in detail. 

The transverse crural ligament (upper part of the anterior 
annular ligament) is a broad thickened band which lies 
in front of the lower part of the leg and stretches between 
the lower ends of the anterior border of the tibia and the 
anterolateral border of the fibula. 

The cruciate crural ligafhent (lower part of the anterior 
ligament) presents the appearance of Y with its stem 
directed laterally and attached to the anterior part of the 
upper surface of the calcaneus. Of the two diverging 
limbs the upper one passes upwards and medialwards 
to be attached to the anterior margin of the medial mal- 
leolus and splits to enclose the tendon of the tibialis anterior 
in its course. The lower limb passes downwards and 
medialwards and is blended with the plantar aponeurosis 
at the medial margin of the foot. # 

The peroneal retin acula are two in uurnber, superior 
and inferior. They bind the tendons of the peronad 
longus and brevis in position. The superior peroneal 
retinaculum (external annular ligament) extends from the 
posterior border of the lateral malleolus to the back part 
of the lateral surface of the calcaneus. The inferior pero- 
neal retinaculum is attached at one end to the anterior part 
of the upper surface of the calcaneus where it is conti- 
nuous with the stem of the cruciate crural ligament. 
Its other extremity is fixed to the tro chlea r process and 
anterior part of the lateral surface of the calcaneus. 

The deep fascia on the front of the leg is now to be 
removed. Keep the transverse and cruciate crural 
ligaments in tact so that the tendons are retained in posi- 
tion. . Make a vertical incision in the deep fascia between 
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the two bones of the leg and reflect the two portions or 
cither side. While reflecting the deep fascia note that 
the muscles in front of the leg take their origin from its 
deep surface utthe upper part of the leg* Observe that, 
a strong i|itertnnscular septum, called the anterior fibular 
intermutyidar septum, extends from the deep surface of 
the 'fascia to the anterolateral border of the fibula and 
sepata|e^the muscles in front of the leg from the peronsei 
lopgus and brfevis. Remove the deep fascia from the 
dorsum of the foot. 

The Tibialis Anterior (Tibihlis anticus) arises from the 
lateral condyle of the tibia and from the upper half of 
the lateral 'surface of its body ; (2) from the anterior 
surface of the adjacent interosseous membrane ; (8) from 
the deep fascia covering it ; and (4) from the intermus- 
cular' septum between it and the extensor digitorum longus. 
The muscle ends in a stout tendon which passes beneath 
the transverse and cruciate crural ligaments and is 
inserted into the medial and undersurfaces of the first 

jt 

euneilorifi bone and into the medial side of the base of the 
first metatarsal bone. It is supplied by the deep peroneal 
nerve. 

The Extensor Digitorum Longus arises (!) from the 
lateral condyle of the tibia ; (2) from the head and upper 
three-fourths of the anterior surface of the body of the 
fibula ; (8) from the upper part of the interosseous mem- 
brane ; (4) from the intermuscular septum between 
it ai$wi the tibialis'anterior ; (5) from the anterior fibular 
intermuscular septum ; and (6) from the deep fascia 
covering it. The muscle ends in a tendon which passes 
beft&ath the transverse and cruciate crural ligaments to 
the dorsum of the foot and divides into four slips fo r the 
lateral four toes. On the dorsal aspect of the first phalanx 
each slip widens into an expansion receiving the insertions 
of the corresponding lumbrical and interosseous muscles* 
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Opposite the metatarsophalangeal articulations tfhe tendons 
for the second* third, and fourth to.es are each joined late- 


Fig. 124.— Dissection of the 
front of the leg and foot. 
(Altered from Hirschfeld and 
Leveille). 

A. Tibialis anterior. 

£. Extensor digitorum longue. 

• 4 * 

C. Extensor hallucis longue. 

D. Peronieus tertius. 

E. Peroneeue longue. 

F. Peroneeue brevis. g 

G. Extensor digitorum brovis. „ 

H. H. Musoles of the c&lf. 

I. Cruciate crural ligament. 

1. Shin. 

2. Anterior tibial artery. 

3. Anterior tibial recurrent artery. 

4. Deep peroneal nerve. 

5. Superficial peroneal nerve. 

6. Intermediate dorsal cutaneous nerve. 

7. Medial dorsal cutaneous nerve. 

8. Dorsalis pedis artery. 

9. Lateral dorsal cutaneous nerve. 



rally by a "tendon of the extenso^ digitorum brevis. The 
mode of insertion of the expansion of the extensor tendon 
is the same as that for the fingers. Thus, opposite the 
first interphalangeal Articulation the expansion splits 
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into an intermediate and two collateral slips. The 
intermediate slip is attached to the dorsum of the base 
of the second phalanx. The two collateral slips reunite 
on the dorsum of the second phalanx to.be inserted into 
the dorsum of the base of the last phalanx. The muscle 
is supplied by the deep peroneal nerve. 

The Extensor Digitorum Brevis arises, (1) from the 
front part of the upper surface and the adjacent lateral 
surface of the calcaneus ; (2) from the stem of the cruciate 
crural ligament, and (3) from the lateral talocalcaneal 
ligament. The muscle divides into four tendons which 
pass forwards and medialwards to the four medial toes. 
The most, medial of these tendons crosses the terminal 
part of the dorsal pedis artery and is inserted into the 
dorsum of the base of the first phalanx of the great toe. 
The tendons for the second, third, and fourth toes are 
blended with the corresponding tendons of the llexor 
digitorum longus on their lateral sides. The muscle is 
supplied by the lateral terminal branch of the deep pero- 
neal nerve. 

The Extensor Hallucis Longus is placed between the 
tibialis anterior and the extensor digitorum longus. It 
arises from the middle two-fourths of the anterior surface* 
of the fibula medial to the origin of the extensor digitorum 
longus and from the adjacent part of the interosseous 
membrane. The muscle ends in a tendon which passes 
beneath the transverse and cruciate crural ligaments. 
It crosses to the medial side of the foot to gain the dorsal 
aspect of the great* toe. The tendon usually gives off 
a slip to the base of the first phalanx and is finally inserted 
into fchejlorsum of the base of the lafct phalanx. It is 
upplied by the deep peroneal n^rve. 

The Peronsaus Tertius arises (1) from the lower fourth 
of the anterior surface of the fibula below the origin of 
the extensor digitorum lon gus j&’fs) from the adjacent 
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part of the interosseous membrane ; and (3) from the 
corresponding part of the anferior fibular intermuscular 
septum. Jts tendon passes behind the transverse and 
cruciate crural ligaments with that of the extensor digi- 
torum longus and is inserted i nto the dorsum of th e base 
of t he fifth metatarsal bone. It is supplied by the deep 
p eroneal nerve . , 

The insertions * of the sartorius, gracilis, and semi- 
lendinosus into the upper part of the medial surface of 
the body of the tibia should now be fully examined. Note 
I hut the tendon^ of insertion of the sartorins expands into 
a broad aponeurosis and is attached in front of the inser- 
tions of the gracilis and semitendinosus. The mucous 
bursa; between the tendons of insertion should be 
noted. 

Divide the anterior fibular intefmuselar septum and 
note the posterior fibular intermuscular septum passing from 
t he deep fascia to* the posterolateral border of the fibula. 

Remove the deep fascia covering the peronai longus 
and brevis. • 

A 

Tin* Peronaeus Longus is situated on the lateral side 
of the leg. ’It arises ( 1 ) from the head and upper two-thirds 
of the lateral surface of the libula ; (2) from the anterior 
and posterior fibular intermuscular septa ; and (3) from 
the deep fascia covering it. The muscle ends in a tendon 
which passes along the groove behind the lateral mal- 
leolus to the lateral surface of the calcaneus being retained 
in position by the superior and inferior peroneal retinacula. 
On the lateral surface of the calcaneus it lies below the 
peronauis brevis from which it is separated by the trochlear 
proce ss. The tendon turns round the lateral surface; of 
the cuboid to gain the sol§ of the foot where it will be 
subsequently traced to its insertion into the first cuneiform 
and the base of the first metatarsal bone. The tendon 
is enclosed by a nmAis sheath behind the lateral mat 
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leolus aild on the lateral surface of the calcaneus. The 
muscle is supplied by the superficial peroneal nerve. 

The Pftronanis Brevis arises (1) from the lower t\yo- 
thirds of the lateral surface of, the body of the fibula, the 
upper part lying anterior to the origin of the peronams 
longus ; and (2) from the anterior and posterior libular 
intermuscular septa. Its tendon passes behind the lateral 
malleolus lying in front of that of the peroiutus longus and 
enclosed in the same mucous sheath with it. On tin* 
lateral surface of the calcaneus it lies above the trochlear 
process and has a separate mucous sheath. It is inserted 
into the lateral aspect of the tuberosity at the base of the 
fifth metatarsal bone. The muscle is supplied by the 
superficial peroneal nerve. 

Divide the intermuscular septum between the tibialis 
anterior and the extensor digitorum longus. Separate 
the extensorcs digitorum longus and hallucis longus from 
the tibialis anterior and keep them apart by hooks. Trace 
the anterior tibia! vessels and the deep peroneal nerve 
now fulls exposed. 

The ‘Anterior Tibial Artery is one of the terminal 
branches of the popliteal artery and begins at the lower 
border of the popliteus. It gains the front aspect of the 
leg by passing through an aperture in the upper part of 
the interosseous membrane. It then descends in fronl 
of the iulciosscous membra in lying at first between the 
tibialis rmu rich* mediallv and the extensor digitorum 
longus LoerJly. ( Thereafter it lies between the tibialis 
anterior m .dally ami the 1 extensor hallucis longus lateral- 
ly. In i hi h wer third of the leg it lies in front of the 
lower end oJ the tibia and in front of the ankle is over- 
lapped by .. ? tendon of the extensor hallucis longus 
which crov ! to gain its medial side. Finally the artery 
is continued hi the dorsum of the foot as the dorsalis 
pedis artery . The deep peroneal t$rve lies on the lateral 
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“Side of Ihfc artery in its upper third ; in front of the artery 
in the middle third ; and again on its lateral side in the 
lower third. Two venae comitantes accorifpany the 
artery. The branches given off from the artery in front 
of the leg arc : —(1) The anterior tihial recurrent artery 
which arises from the parent trunk as soon as it reaches 
the front of the leg. It ascends through the fibres of the 
tibialis anterior and anastomoses with the inferior genicular 
branches of the popliteal artery. {2) The muscular bran* 
ches arc* given off from either side of the artery and supply 
the muscles in front of the deg.* (3) The anterior medial 
malleolar artery (internal malleolar artery) arises from the 
parent trunk in front of the lower end of the tibi$. It 
passes medialwards behind the tendon of the tibialis ante- 
rior and anastomoses on the medial malleolus with the 
posterior medial malleolar branch of the posterior tibia! 
artery and the medial tarsal branches of the dorsalis 
pedis. (I) The anterior lateral malleolar artery (external 
malleolar artery) arises a little below flic preceding artery. 
It passes lateralwards behind the tendons of thc%cxtensor 
digitorum. longtis and the peronaus tertius to the lateral 
aspect of tlie lateral malleolus and anastomoses with the 
perforating branch of the peroneal artery and. with the 
ascending twigs of the lateral tarsal artery. 

Anterior tihial lymph gland. - - This small lymph gland 
is sometimes found on the interosseous membrane by the 
side of the anterior tibial artery at the upper part of the 
leg, • 

The Dorsalis Pedis Artery is the continuation of the 
anterior tibial artery on the dorsum of the foot. It 
commences at a point midway between the two malleoli 
in front of the ankle-joint and passes forwards to the 
proximal part of the first intermetatarsal space where 
it divides into two terminal branches. On its medial side is 
the tendon of the extensor haliucis longus ; on its lateral 
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side* are the most medial tepdon of the extensof 
hmgus and the terminal pari of the deep peroneal nerve* 
It is crossed from 1 he lateral to the medial side by the most 
medial tendon of the extensor digitorum brevis* Two 
ve me eomi tantes accompany it. 

Branches.- (1) The lateral tarsal artery arises when 
the j*arent trunk lies over the navicular bone. It passes 
laieralwards under cover of tlic extensor digitorum brevis 
and anastomoses with the lateral plantar artery, with 
the arcuate artcrj in front and with the anterior lateral 
malleolar and terminal part $f the peroneal artery above. 
(2) The met Hal tarsal arteries are two or three twigs which 
pass towards the medial border of the foot and anastomose 
with the anterior medial malleolar artery.. (3) The 
arcuate artery (metatarsal artery) passes lateralwards 
across the bases of the metatarsal bones and anastomoses 
with the lateral plantar and lateral tarsal arteries. Oppo- 
site the second, third, and fourth interosseous spaces it 
gives off the second, third, and fourth dorsal metatarsal 
arteries respectively. These pass along the correspond- 
ing interosseous spaces and each bifurcates opposite the 
clefts between the toes into two dorsal digital arteries to 
supply the contiguous sides of the corresponding toes. 
The fourth dorsal inter os sous artery gives o r f a branch 
which supplies the lateral side of the little toe. Soon after 
their origin the dorsal metatarsal arteries arc joined 
by the posterior perforating branches of the plantar arch 
and near the herds of the metatarsal bo$es, they are 
joined by the anterior perforating branches ;^ the plantar 
metatarsal ari cries. (4) The first dorsal nt^kdiirsa^Urtery 
(arteria dorsalis hulluris) passes forwards; on the first 
interosseous space and, like the clh< r dorsal metatarsal 
arteries, bifurcates to supply the contiguous sides ><?f the 
great and second toes. It gives off a branch which supplies 
ihe medial side of the great toe. (5) The deep plantar 
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Artery is the continuation of the dorsalis pedis 
artery. It dips between the tvo heads of origin- of the 
first dorsal interosseous muscle at the back part of the 
first interosseous space and completes the plantar arch 
by joining the lateral plantar artery at the sole of the 
foot. 

The perforating branch of the peroneal artery (anterior 
peroneal urtcry) appears in front of the lower part of the 
leg by piercing the interosseous membrane; about two 
inches above the lower end of Jhe lateral malleolus. It 
passes laterally and descends behind the peronscus tertius 
to the lateral side of the tarsus anastomosing with the 
anterior lateral malleolar and lateral tarsal arteries. 

The Common Peroneal Nerve has been traced to the 
neck of the fibula*. Its terminal part Lies on the lateral 
aide of the neck of the libula under cover of the origin of 
the peromeus lougus. It then divides into the super- 
ficial and deep peroneal nerves beneath that muscle. It 
gives off an articular twig which ascends with th^ anterior 
tibia! recurrent artery to supply the knee-joint. 

The Superficial Peroneal Nerve (musculo cutaneous 
nerve) descends through the fibres of the poron^us longus 
to the interval between it and the peronscus brevis, sup- 
plies both the mmoles and becomes cutaneous by piercing 
the dee]) fascia at the lower third of the leg. Its further 
course and distribution on the dorsum of the foot have 
been examined (p. 667). # 

ThoJDeap Peroneal Nerve (anterior tibial nerve) passes 
forwards and downwards through the extensor digitorum 
longus and reaches the lateral side of the anterior tibial 
art&ry at the upper part of the leg. Opposite the 
middle third of the leg the nerve overlaps the artery 
and hear the ankle again lies to its lateral side. , Thai 
it p^ses behind the transverse crural and cruciate crural 
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ligaments and, reaching the dorsum of the foot, divides 

into a medial and a lateral terminal branch. In the leg 
it gives muscular branches to the tibialis anterior, extensor 
digitorum longus, peronseus tertius, and extensor hallueis 
longus. In front of the ankle it gives off an qriiculat twig 
to the joint. The medial terminal branch proceeds forwards 
on the first dorsal interosseous muscle and gives off an 
interosseous branch which supplies the muscle. It then 
divides into two dorsal digital nerves which supply the 
contiguous sides of the great and second toes. The 
lateral terminal branch passed lateralwards beneath the 
extensor digitorum brevis and presents an enlargement 
on it like that seen on the dorsal interosseous nerve of the 
forearm. It ends in the extensor digitorum brevis. Three 
interosseous branches corresponding to, the three lateral 
interosseous sj^aces take their origin from the ganglionic 
enlargement and supply the neighbouring joints. The 
twig for the second interosseous space sometimes supplies 
the second dorsal interosseous muscle. 

a t 
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THE BAGK OF THE LEG. • ‘ 

4 ‘ # 

4 • 

Place the limb with its posterior surface uppermost- 
Flex the ankle over the edge of the table and fix the foot 
with hooks. 

Incisions. -{ 1) A longitudinal incision along the middle 
line of the back of the leg up to the end of the heel ; (2) a 
transverse incision 4 at the lower end of the vertical incision 
along the margins of the foot terminating opposite the 
lower ends of the malleoli. Reflect the flaps of skin on 
Cither side (Fig. 52). 

The following structures will be revealed in this dissect 
turn ( 

, . jl. Superficial. 2. Deep and deep trans- 

f • i verse. 0- Lacinateligament. 
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Muscles 


Nerves 


Vessels 


$£• 


1 . 2. 3. Gastrocnemius, soleus, 

taris. 1. 5. 6, 1*. Popliteus, tibi^ 
posterior, flexor digitorum longus, 
4 • flexor hallucis longus. % 

p. Cutaneous. 2* Tibial nerve with its 
( branches. 

jl. 'Superficial veins. .2. Posterior tibia! 
( vessels with their branches. 

Superficial Veins, — (1) The small saphenous vein has 
been seen to proceed behind the lateral malleolus after 
its origin at the lateral enfl of the dorsal venous arch. 
It then ascends along the lateral margin of the tend© 
calcaneus and gradually reaches the middle line of the 
back of the leg. Thereafter it ascends along the interval 
between the two .heads of the gastrocnemius and pierces 
the deep fascia over the flower part of the popliteal fossa 
to terminate in the popliteal vein. (2) The great 
saphenous vein ascends along the medial side of the back 
of the leg to the thigh. 

Cutaneous Nerves* — (1) The posterior fervor at cutaneous 
nerve . Its. terminal portion accompanies the small saphe- 
nous vein and terminates usually at the middle of the back 
of the leg. (2) The sural nerve is formed by* the union 
of the medial sural cutaneous and peroneal anastomotic 
nerves opposite the middle of the back of the leg. It 
accompanies the lower part of the small saphenous vein 
and is then continued along the lateral side of the dorsum 
of the foot as the lateral dorsal cutanedbs nerve. (3) The 
saphenous nerve is seen along the medial side of the back 
of the leg running in company with the great saphenous 
vein. (4) x The posterior branch of the medial femorcU 
cutaneous nerve lies close behind the saphenous nerve ami 
supplies the skin at the upper and medial part of the back 
of the leg* {5) The medial mleamm branch of the tibial 
nerve pierces the lacinate ligament stretching between 
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the end of the medial malleolus and the medial side of the 
heel. It is distributed to the skin of the heel and the 
sole of the foot. 

The Superficial Fascia is fatty and is continuous with 
the, superficial fascia of the neighbouring regions. 

Remove the fatty superficial fascia and clean the deep 
fascia. 

The Deep Fascia of the back of the leg is comparatively 
thin. Medially it is attached to the medial border of the 
tibia. Laterally it is continuous with the deep fascia 
covering the peroua i muscle.*. Above it is continuous 
with the deep fascia covering the popliteal fossa. 
Below, as it lies in the interval between thd end of the 
medial malleolus and the medial margin of the heel, it 
becomes thickened and forms the lucinate ligament. 

Mala a vertical incision in the deep fascia along the mid- 
dle line of tiie back of the leg, keeping the lacinab* ligament 
in tael. The muscles of the calf are now to be studied. 

The Gastrocnemius arises by two heads, medial and 
lateral. The medial head is larger and arises from .The 
rough depression above the posterity part of the medial 
condyle of the femur encroaching upon the adjacent 
popliteal surface of the bone. The lateral head arises 
from the lateral surface of the lateral condyle of the 
femur above its posterior, end and from the lower part 
of the lateral epieondylar ridge. The two heads converge 
and meet together and end in a flattened tendon developed 
on their anterior aspects which blends about the middle 
of the leg with the tendon of the solcus to form the ten- 
s do calcaneus. The muscle is supplied by the iibial nerve 
which gives a branch to each head. 

Divide the two heads of the gastrocnemius transversely 
and reflect them upwards. Note that a mucous bui$a 
is interposed between the medial head and the articular 
capsule. * The mhm md plantaris are now exposed. 
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The Plantaris ariscs (l) from the lateral ‘$plcottdyl#' , 

ridge above and medial to the origin of the fateml head 
of the gastrocnemius and (2) from the oblique popliteal 
ligament of the. knee-joint. The fleshy belly that is formed 
is three to Jour inches in length and ends in a long slender 
tendon which passes obliquely downwards and medial- 
wards between the gastrocnemius and the soleus to gain 
their medial border. It then descends along the medial 
border of the tendo calcaneus to be inserted' with it into 
the posterior surface of the calcaneus. Sometimes it Ls 
inserted into the deep fascia "covering it or is blended 
with l lie tendo calcaneus. The muscle is supplied by the 
l ibial nerve. * 

The Soleus is a very thick muscle.. It arises (1) from 
the posterior surhiec of the head and the upper third of 
the posterior surface of*th'» body of the fibula ; (2) from 
the popliteal line and the middle third of the medial border 
of the tibia; and (d) from the fibrous arch which bridges 
over the. posterior libial vessels between the two hones 
of the leg. The muscle ends in a thick tori^on which 
blends Tvith the tendon of the gastrocnemius covering 
it and forms the tendo calcaneus. The muscle is supplied 
by the libial nerve. * 

The Tendo Calcaneus (tendo A chillis) is formed by the 
blending of the tendons of the gastrocnemius and Coleus* 
at about the middle of the leg and is the strongest tendon 
in the body, ft passes downwards and expands a little, 
before its insertion into the middle itiugh portion of the 
posterior surface of the calcaneus. 

, Divide the plantaris. Divide the soleus transversely, 
before its union with the gastrocnemius and reflect the ( 
tendo calcaneus downwards. Note the mucous bursa 
that is interposed between the tendon and the smooth 
upper portion of the posterior surface of the calcaneus. 
Divide the attached fleshy mass 
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along the peddle line and reflect it cm either side by 
detaching it at its origin from the popliteal line of the tibia 

Fig. 125.— Deep •dissection of 
the back of the leg. (Altered 
from Hirsckfeld and leveille). 

A. Peronceus longue. 

B. Tibialis posterior. 

C. Peroneeus brevis. 

D. Ftyxor ^lallucis long ua. 

E. Flexor digltoruia longue, 

F. Tendo calcaneus. 

1. Posterior tibial artery. 

2. Tibia| nerve. 

3. Peroneal artery. , 

4. Media! calcaneal branch (high origin) of 
posterior tibial artery. 

5. Qommonicating branch of posterior tibia! 
artery. 

6. Tendon of tibialis posterior. 

7. Tendon of flexor dlgitornm langns. 

8. Termination of posterior tibial artery* 

9. Terminat$m of tibial nerve. 

10. Tendon of flexor h&llucta longue. 

and the fibrous arch over the posterior tibial vessels. 
The deep transverse fascia of the leg separating the super- 
ficial from the deep group of muscles is exposed. 

The deep transverle fascia of the leg is attached medially 
to the medial border of the tibia and laterally to Sfee poste- 
rolateral border of the fibula. Above it is attached to the 
» popliteal lihe of the tibia. Below it is thick and is conti- 
nuous with the lacinatc ligament. . h 

Remove this layer of fascia keeping the laeinate liga- 
ment hi tact. Clean the deep muscles of the leg and trace* 
theposteriortibial vessels and the tibial nerve* 



BMtMWF IMG 



• * 

The Flexor Digitorum Longus arises (|) frf>tn tjt^ 
middle two-fourths of the posterior surface of the bcwjy^ 
of the tibia below the popliteal line ana medial to thtf 
vertical ridge descending from it ; and (2) from the fascia 1 
covering the tibialis posterior. The muscle ends in a tfcii-* 
don which passes along the groove behind the medial 
malleolus with the tendon of the tibialis posterior. 
It then passes beneath the laeinate ligament into tfajf sole 
of the foot where it will be subsequently examined. The 
muscle is supplied by the tibial nerve. * 

The Flexor Hallucis ’Longus arises (1) from the 
posterior surface of the body of the fibula below the origin 
of the soleus, except one inch of its lowest part ; (2) front 
the posterior fibuiar intermuscular septum ; and (B) from 
the surface of Jhe fascia covering the tibialis posterior* 
The muscle ends in a tendon which passes through ja, shallow 
groove at the back part of the lower end of the tibia and 
Mien through a deep groove on the posterior border of 
the talus and reaches the sole of the foot by passing 
beneath the laeinate ligament. The muscle is supplied bjr 
the tibial,ner\e. 

The fascia covering the tibialis posterior # is attached 
medially to the vertical ridge which descends from the 
popliteal line of the tibia. Laterally it is attached to the 
IHisteromedial h&rdcr of the fibula. Its superficial surface 
gives origin to the flcxorcs digitorum longus and hallucis 
longus. Remove this fascia and note that the tibialis 
|K>sterior takes origin from its deep surface. 

The Tibialis Posterior lies between the flexor digitorum 
longus medially and the flexor hallucis longus laterally* 
It arises (JL) from the posterior surface of the Body of the 
tibia extending from the popliteal line above to tfac>fu&e* 
tion of the middle and lower thirds of the bone below ; 

(2) from the medial surface of the body of the fibula ; 

(3) from the posterior surface of the interosseous 
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branc except the last two inehcs.il^t) from the ihtermus- 
eulur septa lying on either side ; and (5) from the deep 
Surface of the flscin ehvering it. The miisclc ends in a 
strong tendon which passes medial wards iu front of the 
tendon of the flexor digitorum dongas to the groove on 
the hack part of the medial malleolus. Here it lies medial 
to the tendon of the flexor digitorum longus and passes 
uullit cover of the lacinate ligarncnt do the sole of the 
foot. muscle is supplied by the tibial nerve. 

The fascia covering the poplitevs is attached below 
to the popliteal line of the tibia. Above it receives an 
expansion from the tendon of insertion of the semi- 
membranosus. Remove this lascia now. 

ftopllfeus. It arises by a tendon, within the capsule 
bf the' knee-joint, from the front part of the groove on the 
lateral • nrfnee of the lateral condyle of tin'* femur. This 
origin will he examined when the joint will be opened. 
It also arises slightly from the oblique popliteal ligament 
of the knee-joint. The tendon ends in a triangular muscle 
which is inserted (1) into the posterior surface of tin* tibia 
above the popliteal line and (2) into the dc<f*p tyiMace of 
the fascia covering it. It is supplied fry a branch from 
thc*ti!md norve which enters its surface at Che lower 
border. 

' The Posterior Tibial Artery begins at*the bifurcation, 
of the popliteaj at the lower border of the popliteus. It 
parses downwards and medial wards and terminates, at 
the lower border of the lacinate ligament and midway 
between the tip of the medial malleolus and the medial 
.margin of the heel, by dividing into the medial and lateral 
g phwitar arteries. In the upper two-thirds of its course 
it' is covered by the superficial group of muscles and the 
deep transverse fascia of the leg. In the lower third 
it lies superficially being covered by the .superficial and 
;4eep and runs along the medial side of the tendo? 



calcancfis. From above downwards the -vet^d; lies t '6d- 
the tibialis posterior, the flexor digit orum longus, the;*;* 1 
lower end of tliie tibia, and the ankle joint. The 
nerve lies medial to the artery in the upper third of i^; 
course, then crosses the artery superficially and lies on 
its lateral side in the lower two-thirds. It is accompanied 
bytwovemv com it antes. - ; 

Branches. ( l) The nutrient artery of the tibia 
close to the origin of fhe parent trunk and enters the 
nutrient foramen of the tibia just below the popliteal 
line. (2) The peroneal artery arises about an inch, below 
the origin of the parent trunk. It passes downwards 
and lateral wards towards the fibula lying on the surface ’* 
of the tibialis posterior. It then descends close to tftC 
posteromedial border of the fibula and runs either through 
a fibrous canaf between the tibialis posterior and the 
flexor hallucis longus or through the fibres of the latter* 
muscle. About two inches above the ankle-joint it 
emerges from the flexor hallucis longus, passes behind 
the inferior tibiofibular joint to the lateral surface of the 
calcaneus whore it divides into lateral calcaneal branches. 
The branches given off from the peroneal artery are : — 
(a) Museytlar branches which supply the adjacent muscles. 
(//) Nutrient artery of the fibula which enters the nutrient 
foramen on the* posterior surface of the bone, (c) Per- 
forating brunch {anterior peroneal artery) which pierces 
the lower part of the interosseous membrane to gain 
the front aspect of the leg and has already been examined * 



(p. 677). (<}) Communicating branch which arises, a boot 

an inch above the ankle-joint and passes transversely^ 
mediahvards to anastomose with the communicating 
bu^neb of the posterior tibia! artery, (e) Lateral cakamal ' 
brducke$ which are the terminal branches of the peroneal 
artery and ramify on the lateral and posterior surface#. 
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arteries. (3) The mmetilar brandies supply th& sokus 
and the deep group of muscles, (i) The communicating 
branch arises about an inch above the ankle-joint and 
passes transversely lateralwards under cover of the flexor 
hallucis longus to anastomose with tbe communicating 
branch of the peroneal artery. (5) The posterior medial 
twUeolar drierjt passes nicdialwards under cover of the 
flexor digitorum longus and the tibialis posterior and 
winds round the medial malleolus to anastomose in front 
of it with the anterior medial malleolar branch of the 
^anterior tibia! artery. (G)*Th$ medial calcaneal branches 
arise near the termination of the posterior tibia! artery. 
.They pierce the laeinate ligament and supply the skin 
around the heel and the sole of the foot. (7), (8). The 
medial and lateral plantar arteries are the terminal branches 
and will he traced during the dissection of the sole of the 
foot. 

The Anterior Tibia] Artery is the smaller of the two 
terminal branches of the popliteal artery. Tt passes 
forward^ between the two heads of the tibialis posterior 
and through the aperture at the upper part of the interos- 
seous membrane to gain the front aspect of the leg where 
it has been examined. On the back of the leg it gives 
off two branches : — (l) The posterior tibial recurrent artero 
which is not always present. It passes upwards under 
cover of the poplitcus, supplies the tibio-fibular joint and 
anastomoses with the inferior genicular brunches of the 
popliteal artery. (?) The fibular branch passes lateral- 
wards behind the neck of the fibula supph ing the adjacent 
ixiM&aoks. Sometimes this branch arises from the posterior 
artery. 

* Tibial Nerve. The continuation of this nerve from 
the popliteal fossa should now be traced on the back of 
the leg. It .accompanies the posterior tibial vessels and 
terminates beneath the laeinate ligament by dividing 

f ,1 



into the medial and lateraf^Iantar ner\*&$* Its 
to the posterior tibial artery has been already 
Branches. --(1) Muscular branches to the., soleffij* 
posterior, flexor hallucis longus, and flexor* digitdn^ : 
longus. (2) krticular twig to the anfcle-joiht. (0) Th# 
medial calcaneal branch is given off beneath the lacinate 
ligament. It pierces the ligament and becomes cutaneous; 
Its distribution has been already examined, i 

The Lacinate Ligament (internal annular ligament) 
extends from the medial malleolus to the medial, margin 
of the calcaneal tuberosity. Jt is continuous above ^ith 
the decp fa.sc ia and deep transverse fascia of the legand 
below with the plantar aponeurosis. It gives origin to 
the abductor hallucis and from its medial surface se^pt^ 
are given off which separate the tendons passing beneath 
it from each other and from the nerve and blood vessels; 
The structures passing'bencath it from the medial to the 
lateral side are (1) the tendon ^of JhfLiibj^ 

(2) thc^toxdon of the flexor digitpxum Longus, (3) the 
postcrior jtibiar vessels, (4) thc tibial nerve, (5 )* # the tendon 
of flexor hallucis longus. 

DividS the inornate ligament opposite each tendon 
and note that each is enclosed by a separate mu<x>u$ 
sheath. 

*• "• 
THE SOLE OF THE FOOT. 

The part, should he l\>cd, with ^he sole of the foot 
turned towards the dissector, the heel directed upward^ 
atul the front of the ankle resting on a block. , * 

Jnnsioiu v.--(l) A longitudinal incision froip. the bed* 
to the root of the middle, toe along the middle line of the * 
sole of the foot ; (2) a curved incision along the mots- of 
the toes from Ihe medial to the lateral margin of the foot. 
Reflect the flaps of skin on either side. The skin from^ 
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Fascia* 
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Muscles 


Vr %scls 


Nerves 


II. 
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2. Phutljjx aponeuw^r 

3. Ahdur* ) .,. 

8 ‘ "***} layer, 
drgilormy ] 

Second 
layer. 

Third 
layer. 

Fourth 
layer. 


Superficial 

sh. 

Abductor hallueib. 
tor digit! qumti. 
diffitorum towtyK 
Tendon of *Uexor 
longus* A. <jm*dratas pHnta, 

<s Tendon of tkxor h&Jlueis t 
krngus. 7. Lmnbncales. 

Flexor halfucis brevis, 4h*Ad- ^ 
ductor hallOois. 10. Ftexo? 
digit i quinti brevis. 

Inierossci. 12. Tendon of" 
pmrnc iongus. Itt. Tendon 
Of tibialis posterior. 

Lateral planter vessels with* their branches 
including tin pkntur arch. 2- Medial 
plantar \essek w mi then* branches. 
Lateral planar nme with its branches. 
Medial plantar nerve with its branches. 

The Superficial Fascia r Vary thick and contains 
imfch granular fat. Fibrous st phi pass thtougb if fWm 
the skin to the subjacent plantar aponeurosis subdividing 
llu? fat into lobules.* 

Remo\ * the superficial fascia fey makijlg a longitudinal 
incision ui it along the middle lute qf the sole of the foot. 
While reflect mg it note the eutaneoua uetve filaments 
au<l vascular twigs perforating } the plantar aponeurosis 
at the lines of junction of its intermediatowiih the lateral 
and portions. Also notr jncdial calcaneal 

tibial narvr ^^mifykflg in the superflui^ 







